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A New Shaper. 


The accompanying engraving represents a | usual rod and pawl to the feed-screw. 


| tion is taken from this arm by means of the cellent facilities for 
The 


. . . . . | 
shaper which in some points is a radical de- 


parture from the usual practice in construct- 
ing such machines, and consequently possesses 
some points of interest to the mechanic. The 
machine is driven by a double friction clutch 
of simple construction, of which the driving 
pulleys seen at the right are made to form a 
part. The conical disks which engage by 
friction with suitable seats provided for them 
in the pulleys, are of steel, and are cut 


through at opposite points, and so formed as | 
to have a certain amount of spring within | 


themselves, in addition to which there is 


some spring in the vertical arm which shifts | 


the clutch, the two yielding points obviating 


all shock. The motion of the clutch is very | 


slight, and full provision is made for taking 
up wear at all points, including the fork and 
the groove in which it works. Hardened 
steel collars are used to keep the pulleys in 
place, and to take the thrust of the shaft, 
which is supported in three bearings, and 
carries a hardened steel worm, running in oil 


and driving a phosphor bronze worm-wheel, | 


which is at the end of the transverse shaft 
passing under the ram slide. 

Under the ram are two racks, one at each 
side of the central line, and engaging with 
these racks are two pinions 8” diameter, these 
pinions being on the transverse shaft spoken 
of, and separated from each other a sufficient 
distance to admit of a shaft that is to be key- 
seated being passed through between them 
under the ram and over the shaft. The 
peculiar method adopted for making these 
racks and their pinions is worthy of some at- 
tention. Steel screws are first made in the 
lathe 28 diameter 1’ lead double threads, 
the threads being the proper shape for rack 
teeth. These screws are then divided length- 
wise by milling into three pieces, each of 
which constitutes a rack. Half of the screws 
are cut right-handed, the other 
half left-handed; and in attaching 
the racks to the ram they are put 
on in pairs, one right and the other 
left-hand. The pinions, which are 
of phosphor bronze, are hobbed 
accordingly, and thus there are two 
racks and pinions having spiral 
teeth, and the side thrust of one 
just balanced by that of the other, 
producing no side action on the 
ram nor end thrust on the shaft, 
and giving a very smooth and 
steady motion, which, of course, 
is uniform throughout the stroke. 
The proportions of the worm- 
wheels and pulleys are such that 
the ratio of belt to ram movement 
is 75 to 1, while quick-return is 
secured by properly proportioned 
pulleys on the worm and counter- 
shaft. 
on the driving pulley, so that the 
cutting speed varied if 
desired. 

Feed is obtained by friction plates 
seen outside the large worm-wheel 
which move the arm (seen extend- 
ing below) at each reversal of the 
motion, its movement being arrest- 
ed by a fixed stop at the back, and by a mova- 
ble one in front consisting simply of a screw, 
which can be turned in either direction to in- 
crease or decrease the motion of the arm and 


There are also two steps 


may be 


the feed while the machine is running. Mo- 


each side for any elevation, thus affording ex- 
planing taper work 
without the necessity for the tedious ‘‘ block- 








A NEw SHAPER. 


platen is raised or lowered by means of a fixed 
screw fitted with a nut, which is in the form 


| of a worm-wheel, and is turned by a worm- | 


shaft, which is at the left of the machine. 
The knee, which is of the box form, with both 


ing up” which must ordinarily be resorted 
to. he platen is in line with the{ram when 
down solid on the knee. The chuck swivels 
to any desired angle, having its base gradu- 
ated for this purpose; and the movable jaw 
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its vertical sides finished for the reception of 
work, has a platen which can be elevated in 
front by means of the screw as shown, means 
being provided for clamping it securely at 


has a piece which slides laterally on the are 
of a circle, thus adapting it to hold taper or 
irregularly shaped work, 

is of 16 


The machine shown stroke, has a 





ram 82” long 8’ wide, table 11''x16’, witha 

cross motion of 16”. Weight 1,400 pounds, 

It is made for, and sold by J. J. McCabe, 
68 Cortlandt street, New York. 
———. po —__—_—_ 


The * Beck” Twin Compound Engine. 


The illustrations on pages 1 and 2 represent 
the ‘‘ Beck” twin compound engine, which 
embodies some new features in steam engineer- 
ing. Fig. 1 represents an outside view ; Fig. 
2, another outside view, with the cylinder 
heads and valve-chest bonnets removed ; Fig. 
3 represents an elevation, and Fig. 4 a plan of 
the engine. These cuts plainly show the 
general design of the engine. Instead of 
placing the cylinders one in front of the 
other, as in the type known as the ‘“ tandem,” 
| they are placed side by side, with one com- 
mon wall between them, as is plainly seen in 
| Figs. 2 and 4; hence the name “ twin,’ 
| Both pistons are attached to one common 
crosshead, which in turn is connected by 
a single connecting rod to the crank-pin. 


The valve chambers are also placed side by 
side beneath the cylinders, with a receiving 
chamber between them. In engines which have 
| the cylinders placed one above the other in a 
| vertical line, the valve chambers are placed 
on the side. The valves are of the hollow 
piston type, provided with |, shaped packing 
rings, which are adjusted or set out by the 
In designing these valves, 
taken to make 
leakage, and cause them to 


steam, great pains 
free 
remain so 
The only 
parts of the valve which are liable to wear 
are the packing rings, which can easily be 
| renewed at small expense. 
| he valves of the two cylinders are oper- 
ated by one eccentric, which forms a part of 
the shaft governor. This governor is of the 
same pattern as used on the plain engine built 


have been them from 


through long periods of service. 


by the company, and is claimed to give an ex- 
cellent close regulation, and a high efticiency 

in the use of steam. The travel of 
valve is varied to meet the 
changes in load, and thus distrib- 
ute the steam to each cylinder in 
proper ratio and 
smoothness of action, and strains 


each 


to obtain ease 
on each piston properly equalized. 

The pistons are fitted with pack- 
ing rings, which are adjusted by 
the steam, and require very little 
attention to keep them properly set. 

The exhaust steam from the high- 
pressure cylinder is discharged 
through the port or opening be- 
tween the valve chambers into the 
receiving chamber. Caps or bon- 
placed at each end of 
the chambers; one of these serves 
the end 
of the valve chamber of the high- 
pressure cylinder and the port of 
the receiving chamber, thus mak- 
ing a very short distance for the 
steam to ‘pass from the ports of 


nets are 


as a connection between 


the high-pressure cylinder to the 
receiving chamber, from whence 
it passes to the chamber 
of the low-pressure cylinder, and 
is then admitted into the latter 
cylinder. The short distance 
through which the steam has to flow from 
one cylinder to the other prevents a loss of 
pressure from radiation, as is liable to occur 
in the ordinary exposed [receivers connectin’ 


valve 
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the two evlinders. The wall or side of the|in charge begins to report from time to 
receiving chamber next to the valve chamber time the distance of the enemy, now drawing 


of the high-pressure cylinder is exposed to closer. 


the live steam from the boiler before it enters 
the high-pressure cylinder. This arrange- 
ment is advantageous, as it tends 
to prevent a loss of heat of the 
steam which is exhausted from the 

high-pressure cylinder, A further 
protection is afforded to the ex 

haust steam by its flow through 

the piston valve of the high-pres- 
sure cylinder, This piston valve 
is surrounded by live steam from 

the boiler preparatory to being 
distributed into this cylinder. The 
receiving chamber is also of such 
proportion as to receive the steam 
without causing back pressure, 
and to prevent unnecessary expan 

sion of steam before entering the 
low-pressure cylinder, the import- 
ance of which is readily understood 
by engineers. 

The compactness and simplicity 
of the design will recommend 
themselves to all interested in 
steam engines. Each cylinder and 
valve chamber is as easy of access 
as in a plain cylinder engine, 
thereby shortening the time for 
repairs when these become neces 
sary, which will be appreciated in 
electric lighting and street railway 
service. 

The plain type of single-cylinder 
engines of any make can be readily 
changed to compounds by simply 
putting on new cylinders. 

These compound engines are 
designed for electric lighting and 
street railway service, as well as 
for other purposes, especially ma- 
rine, for which service a line of 
vertical engines is being designed ; 
the advantages of compactness be- 
ing important in marine work, par- 
ticularly for yachts; they require 
no more space than ordinary en- 
gines ; they have no large receivers 
nor live steam superheating attach- 
ments, but are nearly as simple as 
a single-cylinder engine, and there- 
fore can be handled by any engi- 
neer of ordinary intelligence. 
The makers guarantee a low rate 
of consumption of steam per 
horse-power. 

The compound engine is pat- 
ented by R. M. Beck. They are 
manufactured in sizes from 50 to 
500 horse-power, by the Taylor 
Manufacturing Co., Chambers- 
burg, Pa.; with New York office 
at 22 Cortlandt street, New 

York. 
———__ +e —__—___ 
The Modern Naval Battle. 


Each vessel will clear for action 
as soon as the other is discerned 
—perhaps five miles away. Each 
will probably slow down at first, 
in order to gain time for prepara- 
tion, and especially for getting the 
steam pressure up to the highest 
point. Forced draught will at 
once be started, and the subdued 
roar of the air driven through the 
furnaces to accelerate combustion, 
and the whir of the dynamos will 
be added to the clang of the gun- 
breech blocks as they are swung 
open to admit the projectile to 
the breech, the bum of the ammu- 
nition hoists raising powder and 
snell to the decks, and the quiet, 
firm orders of authority. On deck 
the Gatling guns and revolving 
cannon, and the rapid-fire guns 
in the tops, are got noiselessly 
into readiness, the captain takes his place in 
the armored conning tower;with the chief 
quartermaster and his aid, the executive 
officer assumes charge of the battery, and re- 
mains near at hand to take the captain’s place 
in case of his death or disability ;“the range- 
finders are got into position, and the officer 


distance is reduced to 2,000 yards, and prob- 





Fic. 








Fig. 


torpedo at 500 yards, and, perhaps, follow it 
up with his ram and end the fight at once— 
until they have approached so close, say 500 
Probably not a shot will be fired until this yards, that neither dares to swerve less he 
himself be rammed: so that the shins will 








improvements in powder and in steel for 
projectiles and for armor—have not revolu- 
tionized naval science so much as they have 
broadened it. The principles of strategy 
remain the same, and so does the necessity 


for the seaman’s skill. Engineers 
construct, inventors invent, experi- 
ments are tried, sham battles are 
fought, and heated discussions 
agitate the naval mind, but the 
only thing that can determine the 
real condition of modern naval 
warfare is a modern naval war. 
—Lieut. B. A. Fiske inthe Forum. 


- -_ — 


Standards of Length and 
Weight. 


By W. H. Boorn. 


From time to time upholders of 
the metrical system of weights 
and measures get up a protest 
against what they are pleased to 
term the ridiculous and barbarous 
system, or, as they prefer to term 
it, want of system, which prevails 
in England and America. 

So far they have not been able 
to point to any very conclusive 
evidence in favor of a change. 
We hear much of want of con- 
formity with nature and natural 
standards, and yet what do we 
find? That, taking the basis on 
which the metrical system of 
weights and measures is built up, 
there is nothing definite in fact. 

Taking, first, length, it is proved 
beyond doubt that the meter is not 
the 10,000,000th part of the are of 
the meridian, as it was intended 
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ably both ships will be pointed toward each 
other until that time. But now what will 
the contestants do? It has been held that 
both will advance steadily toward each other 
—each commander hoping that some false 
move on the part of his adversary will en- 
able him to rush forward, discharge his bow 


at length collide end on, and maybe both 
sink, 

The various inventions of the past few 
years—rapid-fire guns, high explosives, tor- 
pedoes, submarine beats, dynamite guns and 
range-finders, the increased power and per- 
fection of steam and electric machinery, the 


to be. It is, after all, only a length 
marked on a certain piece of 
metal, and as such is no more 
“scientific” than the yard, and 
far less convenient in practical 
work. Further, had it been what 
it professed to be, it could’ not 
have remained so, for the earth 
is changing its diameter slowly. 

Taking the kilogram as the 
weight unit, we find it is supposed 
to be the weight of a cubic deci- 
meter of water; but this definition 
is accompanied by the limitation 
as to the temperature of the water 
measured, and is absolutely of 
no use for practical work, for we 
do not reduce weights of other 
substances from specific gravities, 
and as regards naval architecture, 
sea water is of quite another weight. 
Temperature again as referred to 
melting ice and boiling water is 
of very little importance as to the 
number of divisions between these 
two points. 

There is seriously no advant- 
age in the meter and its derived 
units. Is there any in the decimal 
arithmetic accompanying it ? Ab- 
solutely none for general work. 

There is, for example, no ready 
method for dividing the circum- 
ference of a circle decimally, as 
there is for dividing it by stepping 
around with a compass set to the 
radius. 

In nature herself there is very 
little comformity with the notation 
of 10, but much on the basis of 
4, 6, or 8, and there is no attempt 
to secure numbers without frac- 
tions. We may take it as proven 
that the period of revolution of 
the earth round the sun does not 
even contain a certain number of 
days, and we are compelled to 
have years containing an extra 
day occasionally, and even occa- 
sionally to omit the extra day in a year which 

should have it, and, further still, to omit even 
the omission, and again take in the extra 
day at long intervals. Crystals again have 
4, 6, 8, 12 and 18 sides, and no arrangement 
of 10 seems specially convenient for the 
daily work of life. For general work, articles 
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are made either on a right-angled basis or 
circular in one section. A packing case is 
built on one system, a steam pipe on another, 
and if an approach to the circular form is 
called for with the close packing of the an- 
gular form the hexagon is employed. How 
are chimneys built? Either square, round, 
or octagonal, but never to a decagon. In 
the division of the circle on its present basis 
of 360°, we find that the half, fourth, third, 
sixth, eighth and twelfth have certain of their 
trigonometrical lines in simple ratios to the 
radius of 4, 1, 2, /y 2. T ,/3, and 


others, whilst the fifuh and tenth of a circle do 
not give such ratios, but apparently near ap- 
proaches only to such decimals as .3, .7, 3.0, 
1.0 with nothing definite. To the steam en- 
gineer again the metrical units are aggrava- 
tingly near to good ratios. A kilogram per 
square centimeter is not exactly equal to one 
atmosphere, but somewhere about it, so there 
is a new atmosphere, forsooth. Nature has 
had to give way, and the atmosphere is forci- 
bly changed to fit the approximate coinci- 
dence of the kilo. per cm®. What a com- 
mentary upon a ‘‘scientific” system. 

A meter high of water gives 10 kilos per 
decimeter square, and so 10 meters of water 
head are pressed into the service as equal to 
an atmosphere. Wrong again. There is 
danger in these approximate coincidences. 

Applied to money, the decimal system alone 
appears at all satisfactory, but even here we 
find the half and quarter of the dollar as 
customary divisions preferred to the fifth. 

In mental calculations the use of decimals 
is hopeless, and the truth is that the human 
mind is better fitted to deal in binary divi- 
sions and duodecimals than in decimals, and 
there can be no doubt that the base number 
of our arithmetical notation should have been 
8 or 12 instead of the 10, which arose from 
the human hand having 10 digits, of which 
two were thumbs, and should have either 
been omitted or taken twice over. That our 
existing system is full of faults I cheerfully 
admit and allow it should be improved. The 
usual American ton of 2,000 pounds is an 
example of simplification; the English weight 
will follow. and the British gallon of 10 
pounds is better than the old gallon to which 
Americans adhere. Both these items of ton 
and gallon lead to misapprehension in the 
minds of readers of technical literature in 
the two countries. 





Let us simplify where possible, but on proper 
lines. Already many unnecessary weights 
and measures have been dropped, and one 
rarely hears of them. I was once taken in 
by an Irish car driver by the statement of a 
distance being 40 perches. This one instance 
is the only occasion in life that this measure 
of a perch has been before me practically, 
and it was very clear that the Tullamore 
driver found he could attract fares by stating 
the distance in an unfamiliar standard. Had 
he said 220 yards he would have had no 
fares except from those with baggage. 

The decided tendency of the day seems to 
be to the foot and pound as universal stand- 
ards for English speaking people, with the 
gallon of 10 pounds for liquid measure, un- 
less the cubic foot be preferred, and the 
many old measures, such as rods, etc., are 
not employed, but simply allowed to lapse 
as the need for them decreases. 

In England the pound of 20 shillings was 
formerly divided in fourths, eighths, twenti- 
eths, fortieths and sixtieths. It was at- 
tempted to abolish the eighth and sixtieth, 
and introduce fstead the tenth, cr florin, and 
the eightieth, or 3d. Well the result was 
that the two new divisions took root, and 
flourished, but whilst the old sixtieth or 
4d. was allowed to die, the public called 
still for the eighth or half-crown, and it is 
now recoined and used without any liability 
to error alongside the florin or one-tenth of 
the pound. 

Decimal divisions are unhandy, simply be- 
cause 10 is too nearly a prime number, and it 
seems absurd that a system inaugurated by 
a few Frenchmen ata time of political ex- 
citement should be foisted on cool-headed 
Anglo-Saxons, who have quietly worked out 
their own convenient units without either 
revolutions or bloodshed, and don’t feel dis 
posed to change them for a system so inelas- 
tic as that based on the meter, and so ill titted 
for general work. It must be remembered 
that in every country women have the spend 
ing of most of what is spent of the home 
trade, which is really the chief trade of a 
country. How many women could ever 
reckon their purchases by the decimal divi 
sions of the kilogram ? It practically cannot 
be done. Itis not done. They will ask, and 
do ask fora quarter of a half kilogram, and 
appear to ignore the kilogram. It is too big ¢ 
standard for ordinary transactions. One item 


The involute tooth 
interchangeable 





Liject of Interference 
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, . . 
LW tangent to the line of action at an 
= interference point 7, from the cen- 


} ter } of any pitch line B, there 
7 will always be a cusp in the curve 
at the point ¢ (16), and at that 

point the working part of the 


as curve must stop. The working 


part of the rack tooth must end 
at the limit line ¢ Z through the 
interference point 7. 

The working curves of any two 
teeth that work with each other 
must each end at the line drawn 
through the interference point of 
the other, Fig. 48, being limited 
by limit lines 77 and Z ZL. 

The second branch ec m’ of the 
curve is equal to the first branch 
cm, but is reversed in direction. 
The second cusp is at infinity, and 
therefore has no practical existence. 

The tangent circle 7c, through 
the interference point and the cusp, 
is called the ‘‘ base line.” 

It is customary to continue the 
flank of the tooth inside the base 
line by a straight radial line, as 
far as may be necessary to allow 
the mating gear to pass. 


55.—INTERFERENCE. 


Non-interchangeable 


When the point of the tooth is 
continued beyond the limit line it 
will interfere with and cut away 

a portion of the working curve of the mating 
tooth. Fig. 86 shows a rack tooth working 
with the tooth of a small pinion, and cutting 
out its working curve. 

This cut is not confined to the flank, but 
extends across the pitch line into the face, as 
shown by the line gman. The rack tooth of 
the figure will not work with the pinion tooth 
unless it is cut off at the limit line 77 through 
the interference point 7. 

The mathematical action still continues, 
and the figure shows the rack tooth in action 
at & with the second branch of the curve. 


56.—ADJUSTABILITY. 


An interesting and in many cases a valua- 
ble feature of the involute curve, and one 
that is confined to it, is the fact that its posi- 
tion asa whole with regard to the mating 
curve is adjustable. 

Two involutes, each with its base line, will 
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tions, but for engineering it is not suitable, 
and we have found a greater proneness to 
error in using the meter than the foot. So 
far as regards the greater ease of intercourse 
with foreign nations, there is far less in this 
than is claimed by advocates of the change. 
If a contractor tenders for a foreign contract 
of excavation at so much per cubic meter, he 
as likely as not works out his prices at so 
much per yard, and then translates his pence 
or cents per yard, into francs or centimes per 
meter, and there is little doubt that all who 
ever need it find any difficulty in working in 
any system of measures. All who have lived 
much in France or elsewhere in Europe 
where meters prevail, know that it is not 
comprehended of the people. In France one 
buys still by the sou and livre. In Holland 
the half kilogram is more general than the 
kilogram, and for freight quotations are 
given per ton or per 40 cubic feet, the ton 
being 1,000 kilos, or nearly an English ton, 
and the foot the English foot, whilst in the 
engineering shops every one carries a rule 
with meters on one side and English inches 
on the other, and drawings are made full of 
inches, especially in regard to plates and 
angle irons, Strong practical authorities up- 
hold the present system as more easily un- 
derstood and simple to figure with than a 
system of decimals, which is so easy to put 
tenfold wrong by a slip in the decimal point. 
We certainly dispute Sir W. Thomson’s con- 
demnation of our present system as ‘ wick- 
edly brain-destroying.” Little children learn 
it quite as easily as they could acquire the 
metrical system, and at the earliest age learn 
binary division very readily, and from this 
progress readily on duodecimal lines, whilst 


adopted, it is worth arguing that it should 
be one admitting of binary divisions. 





~-<—>e—_—__ 
Odonties, or the Theory and Practice of 
the Teeth of Gears. 


By Gro. Bo GRANT. 
FIFTH PAPER. 


53.—THE INVOLUTE TOOTH, 

The simplest and best tooth curve, theo- 
retically, as well as the one in greatest prac 
tical use for cut gearing, is the involute. 

The involute tooth system is based on the 
straight rack odontoid (31), and Fig. 21, and 
it is illustrated by Fig. 34. If the four odon- 
toids of the rack outline are equally inclined 
to the pitch line, the resulting tooth system 
will be completely interchangeable; but if, 
as in Fig. 85, the face and flank are inclined 
at different angles of obliquity, 7’ S A and 
T’ S kK’, the system is not interchangeable, 
although otherwise perfect. 

The rack odontoid cannot have a corner or 
change of direction anywhere except at the 
pitch line, without causing a break in the 
line of action. 

As the normals p q are parallel, the line of 
action is a straight line W’ O W at right 
angles to the rack odontoid. The inter- 
changeable line of action is continued in a 
straight line on both sides of the pitch line, 
but the non-interchangeable line changes di 
rection at that line. 

In accordance with the universal custom 
we will consider that the involute, tooth is 
always interchangeable, having a single angle 
of obliquity. 

54.—THE CUSP. 





decimals are a complete by-road to them. 





Asa circle ie Fig. 34 can always be drawn 








action and the pitch lines will shift as the 
curves are moved, and will accommodate 






IO Teeth 


Odontoygraphic pair 


themselves to the varying position of the 
base lines, 

Sut this valuable feature of the involute 
curve is not always available, and involute 
teeth are not, as commonly supposed, neces 
sarily adjustable, for the conditions are often 
such that the teeth will fail to act when the 
centers are moved, except within very narrow 
limits. Care must be taken that the are of 
action is not so reduced by separating the 
centers of the gears that it is less than the cir 
cular pitch, for the former arc is variable and 
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the latter is fixed. Care must also be taken 
that the working curve is not pushed over the 
limit line when the centers are drawn to- 
gether. 

In any limiting case, such as in Fig. 48, the 
centers are not adjustable. The gears of the 
standard set are either not adjustable at all 
or are so within very narrow limits, on ac- 
count of the correction for interference. 


57.—CONSTRUCTING THE INVOLUTE BY 
POINTS. 

The simple involute curve can be con- 
structed by points by the general method of 
(24), but itis much better to take advantage 
of the property that it is an involute of its 
base circle, and construct it by the rectifica 
tion of that circle. 

As in Fig. 37 any cortvenient small dis 
tance A Gis taken on the dividers, and the 
points on the curve located by stepping 
along the circle and its tangent from any 
given point to any desired point. 

This method is so accurate, if care is taken 
to step accurately on the line, that the curve 
seldom needs correction; but, when great ac 
curacy is required, correction can be applied 
at the rate of one-thousandth of an inch to 
the step, if the length of the step is regulated 
by the diameter of the circle according to the 
following table: 

Diameter of Circle : 

12845 67 8 8 0 1 2 
Length of Step: 

17 26 .87 46 53 60 .67 .73 .76 .79 82. .84 

For example: If the circle of Fig. 37 is 
four inches in diameter, and the dividers are 
set to .46 inch, the true curve, A b’ ¢’, will be 
outside of the constructed curve A } ¢ by .002 
inch at band .004 inch at d. 

From the table we can form the handy and 
sufficiently accurate rule that the length of 
the step should be about one-tenth of the di 
ameter of the circle, for a correction of about 
one-thousandth of an inch per step. 

Having thus found several points of the in- 
volute, we can draw it in by hand, or by con 
structing a template, or by finding centers 
from which approximately accurate circular 
arcs can be drawn. 

58.—THE STANDARD INVOLUTE TOOTH. 

The tooth that is selected for general use, 
and the one that is the best for all except a 
few special cases and limiting cases, is the in 
terchangeable tooth having an angle of ob 
liquity of fifteen degrees, an addendum of 
one-third the circular pitch, or one divided by 
the diametral pitch, and a clearance of one- 
eighth of the addendum. 

The standard to which involute cutters are 
made is slightly different, having an angle of 
14° 28’ 40”, the sine of which is one-quarter, 
and a clearance of one-twentieth of the circu- 
lar pitch. 

If the obliquity is 15° the smallest possible 
pair of equal gears have 11.72 teeth, and 
therefore 12 is the smallest gear of the inter- 
changeable set. 

The base distance, the distance of the base 
line inside of the pitch line, is about one- 
fifty-ninth of the pitch diameter, and one 
sixtieth is a convenient fraction for practical 
use. 

The limit points of the whole set must be 
determined by that of the twelve-toothed 
gear, for any gear of the set may be required 
to work with that one, and the working curve 
of each tooth must end at the point thus de- 
termined. As the limit point is always in 
side of the addendum line there must always 
be a false extension on the tooth, the point 
being rounded over outside of the limit point. 


59.—THE INVOLUTE ODONTOGRAPH. 

As the base line must always be drawn, it 
is advisable, to save work, to locate the cen 
ters of the approximate circular arcs upon 
that line. It is also necessary that the points 
of the teeth shall be rounded over, to avoid 
interference. These requirements make it 
impracticable to compute the positions of the 
centers, and an empirical rule had to be adopt- 
ed instead. 

Teeth were carefully drawn by the stepping 
method of (57) on a very large scale, one 
quarter pitch, giving a tooth eight inches in 
length. These teeth were corrected for inter 
ference by giving them epicycloidal points 





Fig. 40. 
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that would clear the radial flanks of the 
twelve-toothed pinion. 

Then the proper centers on the base line 
were determined by repeated trials, and tooth 
curves obtained that would agree with the 
true involute up to the limit point, and still 
clear the corrected point. The odontograph 
table is a record of these radii, which are be- 
lieved to be as nearly correct as the given 
conditions will permit. 

It was found that separate curves were 
required for face and flank up to thirty-six 
teeth, but that one curve would answer for 
teeth beyond. 

It was found necessary to devise a separate 
method for drafting the rack tooth. 


60.—TEN AND ELEVEN TEETH. 

Theoretically the twelve-toothed pinion is 
the smallest standard gear that will have an 
are of action as great as the circular pitch, 
but ten and eleven teeth may be used with 
an error that is not noticeable in practice. 
Fig. 38 shows a pair of ten-toothed gears in 
action. They can be in correct action only 
when the point of contact is between the two 
interference points ¢ and J, but they will be 
in practical contact for a greater and suffi- 
cient distance. 

61.—A BAD RULE. 

There is a simple and worthless rule for 
involute teeth that deserves notice only be- 
cause it is considerably in use. 

It constructs the whole tooth curve, face and 
flank, for all numbers of teeth, as a single 
arc from a center on the base line, and with a 
radius equal to one-quarter of the pitch radius, 
Fig. 39. 

This is wonderfully convenient, but the 
convenience is purchased at the expense of 
ordinary accuracy, for the rule is not even 
approximately correct. It is handy, and 
nothing else. 

Figs. 38 and 40 show the kind of teeth 
that are constructed by this rule on gears of 
ten and twelve teeth, where its error is the 
greatest, and it is reasonable that the invo- 
lute tooth should not be in great favor with 
those who have been taught to draw it thus. 

The error gradually decreases, until, for 
more than thirty teeth, it is tolerably correct, 
but it gives the rack with the straight, uncor- 
rected working face that would interfere, as 
shown at q, Fig. 40. 

As it is tolerable only for thirty or more 
teeth, and not good then, it may well be 
dropped altogether. 


62.—USING THE INVOLUTE ODONTOGRAPH. 
INVOLUTE ODONTOGRAPH. 


STANDARD INTERCHANGEABLE TOOTH 
CENTERS ON BASE LINE. 


(For Table of Pitch Diameters see 35.) 





Divide by the | aitioly by the 

















Diametral Pitch. | Circular Pitch 
Teeth. (——— | 7 
| Face | Flank | Face Flank 
| Rad. | Rad. | Rad. Rad. 
10 |} 2.28 | .69 a .22 
11 | 2.40 | 83 16 27 
2 | 251 | 196 |  -80 31 
13 | 2.62 | 1.00 | .83 .34 
14 | 272 1.22 | 87 .89 
15 | 2.82 1.34 | .90 43 
16 |} 2.92 1.46 98 47 
17 | 8.02 1.58 96 50 
18 3.12 1.69 99 54 
19 3.22 1.79 1.08 57 
20 | 3.32 1.89 | 1.06 .60 
21 8.41 1.98 | 1.09 .68 
22 3.49 2.06 | 1.11 .66 
2¢ | 8.57 2.15 1.13 .69 
24 | 3.64 2.24 1.16 71 
25 | 3.7 2.33 1.18 7 
26 | 38.7 2.42 | 1.20 7 
o7 | 8.85 2.50 | 1.23 .80 
28 | 3.92 2.59 | 1.25 .82 
29 3.99 2.67 | 1.27 85 
30 | 4.06 2.76 | 1.29 88 
31 | 4.18 2.85 1.31 |+* 91 
32 | 4.20 2.93 1.34 93 
33 4.27 3.01 1.36 .96 
34 | 4.33 3.09 1.38 .99 
35 4.39 3.16 | 1.39 1.01 
36 4.45 323 | 141 1.03 
37—40— | 4.20 1.34 
41-45 | 4.63 1.48 
46-51 | 5 06 | 1.61 
52—60 5 74 1.8 
61—70 | 6 52 | 207 
71-90 | 7.72 2.46 
91—120 | 9.78 3.11 
121—180 | 13.3% 4.26 
181—360 21.42 6.88 


Draw the rack tooth by the special method. 


To draft the tooth lay off the pitch, ad- 
dendum, root, and clearance lines, and space 





the pitch line for the teeth, as in Fig. 40. 
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Draw the base line one-sixtieth of the pitch 
diameter inside the pitch line. 

Take the tabular face radius on the divid- 
ers after multiplying or dividing it as re- 
quired by the table, and draw in all the faces 
from the pitch line to the addendum line 
from centers on the base line. 

Set the dividers to the tabular flank radius, 
and draw in all the flanks from the pitch line 
to the base line. 

Draw straight radial flanks from the base 
line to the root line, and round them into the 
clearance line. 


63.—SPECIAL RULE FOR THE RACK. 


Draw the sides of the rack tooth, Fig. 40, 
as straight lines inclined to the line of centers 
c Oc at an angle of fifteen degrees, best 
found by quartering the angle of sixty de- 
grees, 

Draw the outer half a} of the face, one 
quarter of the whole length of the tooth 
from a center on the pitch line, and with a 
radius of 

2.10 inches divided by the diametral pitch. 

.67 inches multiplied by the circular pitch. 


64.—DRAFTING INTERNAL GEARS. 


When the internal gear is to be drawn, the 
odontograph should be used as if the gear 
was an ordinary external gear. See Fig. 41. 

But care must be taken that the tooth of 
the gear is cut off at the limit line drawn 
through the interference point ¢ of the pin- 
ion. The point of the tooth may be left off 
altogether or rounded over to get the appear- 
ance of a long tooth. 

The pinion tooth need not be carried in to 
the usual root line, but, as in the figure, may 
just clear the truncated tooth of the gear. 

The curves of the internal tooth and of its 
pinion may best be drawn in by points (57), 
for the odontographic corrected tooth is not 
as well adapted to the place as the true tooth, 
and no correction for interference is needed 
on the points of the pinion tooth or on the 
flanks of those of the gear. 

Care must be taken that the internal gears 
do not interfere by the point a striking the 
point 4, as they will if too nearly of the same 
size. 
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A Use for Inertia in Shaft Governors. 


By E. J. ARMmsrrone, Syracusk, N. Y. 


(A Paper Presented at the Cincinnati Meeting of Me- 
chanical Engineers.) 

In presenting this paper to the society, the 
writer does not presume the ideas to be new 
toall. Talleyrand said: *‘ There is nothing 
new, except that which is forgotten” ; and 
in the exhaustive study which has been given 
to the many obscure problems of engine 
governing, it seems improbable that this one 
should have been overlooked. It has not, 
however, been generally recognized, and the 
writer has failed to find any literature bear- 
ing on the subject. 

It seems to be demonstrable that inertia, 
usually a disturbing element, can e and 
is made the reverse, even to performing the 
functions of a dash-pot. To one having 
some experience with shaft governors, it 
would at first appear singular that certain 
governors should be capable of close regula- 
tion, without introducing an oscillatory ac- 
tion, fatal to good governing. With a fly- 
weight moving a considerable distance, a 
moderate speed, and friction reduced to in- 
significance, it would seem that were any 
efforts made toward close regulation, all the 
conditions for a first-class revolving trip- 
hammer would be present; and yet these 
governors run smoothly, even when adjusted 
very nearly to isochronism, within one-half 
of one per cent. in some cases. 

The reason for this steadiness under ap- 
parently adverse circumstances seems to be 
about as follows: When any governor is en. 
gaged in its task of controlling the engine, 
the fly-weight travels at a variable speed, re- 
sulting from its revolving in a circle of vari- 
able size; this change in velocity is often 


of course, on 
the amount of radial movement and the ro- 
tative speed. 
straight 


quite considerable, depending, 


To take an example from the 
line engine—a fly-weight is 163 








inches from the center of the shaft when 
‘‘in,” and 20} inches when ‘out,’ making, 
at 220 revolutions per minute, a difference in 
velocity of 194 4” per minute. Whenever 
the fly-weight takes a new position it must 
change its speed—must either move faster or 
slower, be accelerated or retarded, and 
either absorb or give out power —some- 
where. This resistance to a change in veloc- 
ity acts at right angles to a radial line, drawn 
through the center of gravity of the weight, 
and if the weight were pivoted so as to move 
radially, as in Fig. 180, the only result 
would be to put a pressure on the pivot. If 
the fly-weight is pivoted, as to move at an 
angle to a radial line, as in Fig. 181, so that 
in its outward movement it goes towards the 
way the wheel rotates, then the outward 
movement of the fly-weight will be opposed, 
to some extent by this resistance to accelera- 
tion, depending on the angle which the line 
of movement forms to a radial line—or, to 
put it another way—upon the length of the 
lever arm a }, c a being the line of resistance, 
and + the fly-weight pivot. When the weight 
moves toward the shaft, the action is the 
same. It has to part with some of its mo- 
mentum, and so hangs back, as in its out- 
ward movement, thus making, similarly to a 
dash-pot, a resistance to movement in both 
directions, which can only be overcome 
quickly by a great force, or by a small one 
slowly ; this resistance increases as the ve- 
locity of the weight, which is all which is 
accomplished by the ordinary 
Fig. 182 shows a fly-weight pivoted so as to 





dash-pot. 





Fig. 1872. 


move at an angle to a radial line, but in the 
opposite direction to Fig. 181. A number of 
governors have been constructed on this plan, 
with the idea that any sudden jumping 
ahead would tend to leave the fly-weight be- 
hind, throwing it outwardly and shutting off 
steam, or vice versa, in case of a sudden re 
tardation of the engine; the whole scheme 
being to make the governor very sensitive to 
changes in speed. In the variable velocity of 
the fly-weight we may find the reason why 
these attempts have not proved more suc 
cessful. As the fly-weight starts to go ‘‘ out” 
it has the velocity due to its distance from 
the shaft ; being pivoted so as to swing back 
freely, there is nothing to give it the greater 
velocity due to its increasing distance from 
the shaft until it gets it all at once at the end 
of its movement, with a slam not at all re- 
to the designer. Then, when it 
starts to go toward the shaft it has a high 
velocity, and does not part with it until 
it strikes bottom. Of course a dash-pot will 
cure it, but is it good engineering to build 
At the beginning of 
this paper, mention was made of the absence 
of friction as an} unfavorable condition. Of 
course any considerable friction in 
ernor becomes a serious fault, but a small 
amount, nearly all 
governors under the most favorable circum- 
stances, would seem to be rather of advant- 
age ; the friction and inertia of the valve and 
its connections are usually sufficient to keep 
up a slight vibratory movement in the gov- 
ernor, this is the case the fly 


assuring 


governors that way? 


a gov- 


such as is present in 


and when 


weight will move very easily if it only moves | 





! 

slowly, the friction coming into full effect 
should the weight attempt a rapid 
change of base. This of course does not ap- 


more 


ply in the same degree to those governors 
having a locking or wedging action, and un- 
influenced by valve friction or inertia. 
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Practical Details of Case-hardening. 


By B. F. SpPALpINa. 





OBJECT OF THE PROCESS—FIRST PRINCIPLES 
— MATERIALS — VARIED EFFECTS — WHY 
FERROCYANIDE OF POTASSIUM HARDENS— 
HARDENING CAST-TRON—RED-HOT BATHS— 
METHODS OF USING CHEMICALS—VARIETIES 
OF BONE—PLAGUES OF LEATHER— 
CAUSE OF COLORS — METHODS OF PRO- 
DUCTION, 


OLD 


Iron may have the outside hardened as 
hard as steel, and this hardened portion may 
be made to extend to a greater or less depth. 
The process by which articles are thus en- 
closed in a hard coat is called case-harden 
ing. Whether they actually are, or are not, 
enclosed in a case or box, to perform the 
operation, the term is still applied. It refers 
rather to the effect produced than to the 
manner of producing it. 

The term case-hardening is applied indis- 
criminately to processes intended: (1) to 
harden only ; (2) to harden and color ; or (3) 
to simply color articles made of iron. 

In speaking of iron, one may generally in- 
clude any of its combinations, such as the 
mild steels, which, when 
heated in the open fire, 
and quenched in cold wa- 
ter, will, when bent, take 
a permanent set. When 
articles are to be case- 
hardened it is important 
to make a distinction, as 
iron ‘d with vari- 
able vulities of other 
subsisueces requires some 
variation in treatment. 
The process which will 
simply color articles made 
of Norway iron will suf- 
fice to both 
harden pieces made of 
mild steel. In the process 
of case-hardening the sur 
face of the article is first 
changed to steel. This 
change in the nature of 
the material having beer 
produced, the hardening 
itself follows the general 
|laws which govern the hardening of steel. 

The change of iron into steel may be by 
the association of phosphorus or carbon with 
its particles. There are other substances 
employed in other steel-making processes, 
but in case-hardening, with the materials in 
common use, these two, carbon and phos 
phorus—either one or the other, or both 
together, are the elements which produce 
the change in the character of the iron. 

The materials used for case-hardening are 
bone, old leather and other animal sub- 
stances, which can be converted into animal 
charcoal, and prussiate and cyanide of 
potassium. The change is brought about 
by bringing these materials into close com- 
munication with the iron while it is at a high 
temperature. When iron is subject to these 
conditions, the hardening elements, in a 
gaseous state, enter among its loosened 
particles, enveloping them and permeating 
through, and forming a permanent union with 
them. As the gases enter the outer particles 
first, and through them affect those con- 
tiguous, the depth to which they will pene 
trate is a question of the length of time 
during which these favorable 
shall be preserved. 

With bones from the rendering establish- 
ments, from which the animal matter has 
been extracted, a phosphorus steel is pro- 
duced ; with fresh bone, a mixed carbon and 
phosphorus steel ; with animal charcoal from 
leather, a carbon steel, and with prussiate 
and cyanide of potassium, a carbon steel. 

Prussiate of potash is made from iron, 
potash, and animal charcoal obtained from 


con hi 


eolor and 


condition- 


blood, hoofs, horns, hides, leather, or similar 
animal products rich in These 
substances in other forms are used to con- 
vert iron into steel, and in this concentrated 
form they act more readily and penetrate 
more quickly, and when these qualities are 
still more concentrated, and the iron element 
is removed from the prussiate, as it is to 
form the cyanide of potassium, and nothing 
is left but the potassium, carbon, and nitro- 
gen, they have so much the more avidity for 
the hot iron, and so much the more rapidly 
convert its surface into steel. 


nitrogen. 


Cyanide of potassium is used sometimes 
to harden heat. Most 
temperers regard it asa bastard process. I 


steel tools at a low 
have been surprised several times to see tools, 
which I have hardened with it at a low 
heat, come out of the oil or water pitted as 
though pock-marked. I have 
never seen any explanation of this phenom 
enon. As potash has a strong aftinity for 
silicon, perhaps it was owing to the presence 
of silicon in the fluxed 
by the potash. But iron generally contains 
more silicon, and I have not noticed 
effect on heated with it in 

boxes. 


they were 


steel which was 
such 
iron closed 

Cast-iron which cannot be made hard by 
simply heating and cooling quickly may be 
hardened by the use of the case-hardening 
processes, but the hardening is likely to ex- 
tend entirely through pieces of moderate di- 
mensions. It is on the same principle that 
cyanide is used to harden steel at a heat 
lower than it ordinarily requires. There is 
something curious about this action on cast 
iron, which is known to have too much 
carbon in it already. Why should the addi- 
tion of more cause it to harden? Possibly 
beeause the addition is in the form of cyan- 
and diffusive element, 
nitrogen, through whose influence the graph 


ogen, introduces a 
ite laying around in lumps is rarefied, asso- 
ciates with the particles of metal, and is con- 
verted from hardening 
carbon. Used on steel, cyanide changes the 
carbon from one form to the other at a lower 
heat than the change would otherwise take 
place. 
case-harden on the outside without forcing a 
change throughout, and, therefore, is not 
a trustworthy process, especially if attempted 
Light bush 
ings for anti-friction bearings for watch ma- 


cement carbon to 


3ut it sometimes puts on simply a 


at an unreasonably low heat. 


chinery may be hardened by its aid in oil, 
with but slight distortion. 

Recipes for various case-hardening mix- 
tures have from time to time been published 
in the AmMerIcAN Maciinisr, For 
motive work one is: One pound of saltpeter 
to eight pounds of leather. The saltpeter 
must be pounded up and sprinkled 
through the leather, so as not to lie on the 
articles to be case-hardened. This is not 
used for getting colors. Making a bath of 
equal parts of cyanide of 


loco- 


potassium and 
common salt fused together, in which the 
articles are to be heated until they are red 
hot, is recommended by one correspondent. 
Another would add to this mixture a little 
resin. 

Melting a mass of cyanide or prussiate of 
potash, making a red-hot bath of it, in which 
articles requiring hardening are to be heated 
for any desired length of time, appears to be 
an excellent device for obtaining a uniform 
heat on articles liable to spring out of shape. 
They are to be taken out when sufliciently 
cooked, and cooled either in oil or water. 
Another 
heat the 
in the 
or dip it in the 


these materials is to 


which is to be 


way to use 
article hardened 
sprinkle it with, 
which, for 
this purpose, should be in a powdered form. 


open fire, and 


material, 


It may be cooled as soon as the potash melts, 
or it may be laid back in the fire te soak, 
and the dipping and soaking repeated until 
all the benefit possible is derived from the 
process, after which it must be quickly 
cooled. 

Still another way is to pack an iron-box 
with a layer of sawdust or granulated (ground 
or pounded) charcoal half an inch deep, 
sprinkle on some of the powdered material, 
place in a layer of the work, sprinkle with the 
material, level up with sawdust or charcoal, 
sprinkle on more powder, and add another 
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layer of the work, and so on until the box is 
nearly full, then cover and bring to a red heat, 
and keep up the heat as Jong as is necessary. 
Cool in oil or water. When the heat is to 
be long continued, it is best to use yellow 
prussiate, with red prussiate mixed with it. 
The cyanide is probsbly soonest exhausted, 
the yellow prussiate*’ ‘ves up later, and the 
red prussiate (ferrocyanide, ,or chromate of 
potassium) stands firing the longest. 

A large proportion of the case-hardening is 
at the present time done with raw granulated 
bone. This is fresh bone ground and passed 
through sieves of different sized 
separate it into various sizes, as 
quired by the proportions of the work for 
which it is to be used. 
it to be coarser, so that it will not part with 
its virtue before the work is hot enough to 
receive it, and smaller work requires that it 
be finer, so that it will yield its benefits with- 
out keeping up the heat too long. There are 
five recognized grades, from bone meal up 


meshes, to 
may be re- 


Large work requires 


to No. 5, which is suitable for locomotive 
work. 

In the use of leather, there is, of late years, 
very great difficulty, unless some new scrap 
leather can be obtained, and most of this is 
now utilized in other ways. 
1854 there was no trouble 
shoes. These were packed in 
box two feet square and burned to charcoal. 
This was pounded up as fine as was necessary 
for the purpose, and used for packing the 
work without further precaution, but as 
early as 1860 it was the experience of most 
every shop doing case-hardening, that they 


As long ago as 
old 


cast-iron 


in using 


a 


had had a few lots spoiled in some mysteri- 
ous manner by being galvanized with zine, 
so that the work had to be repolished. This 
was ascertained to be caused by zine nails in 
the heels and soles. Then all the old leather 
had to be inspected and 
thrown out, until all the soles of old shoes 
became suspicious, and were no longer con- 
sidered safe to use. Nothing was left but 
the tops, and the trouble of getting these 
compelled a resort, in most cases, to bone. 
Charred leather yields its useful 
more readily than bone, and is fairly ex- 
hausted by a three hours heat. 

The public is perhaps as familiar with the 
case-hardening on the Smith & Wesson 
pistol as with any thing else in the 
Its hardness and beauty of coloring afford a 
fair sample of what can be done by this 
process. This work has for the last thirty 
years been under the personal charge of Mr. 
James Brierly. He still uses a proportion of 
leather, which is procured in New York all 
prepared. In 
using these materials he does not mix them 
together, but packs in the box first a layer 
of leather ; then a sprinkling of bone; then 
the work ; another sprinkling of bone; then 
a layer of leather, and so on until the box is 
full enough to cover. 
colors ; three hours for hardening superior to 
color. 

In the Springfield, U. 8., Armory, the use 
of leather has been discontinued and bone is 
used exclusively. The same is true of the 
Colt Patent Firearms Co., The Brown & 
Sharpe Mfg. Co., and I believe also, of The 
Winchester Repeating Arms Co. The Wor 
cester Machine Screw Co. and The Hart 
ford Machine Screw Co. mix some fine vege- 
table charcoal with it, diminishing the pro 
portion of bone when case-hardening Bes- 


suspicious parts 


products 


market. 


He chars the bone himself. 


He heats one hour for 


semer steel, or fine and small iron work. 

To get good colors which shall be perma- 
nent, the bone or leather should be charred 
until free from smoke, and, moreover, the 
work itself should got 
good colors in box annealing smooth forg 
ings with animal charcoal, but the forgings 
were clean. Smoke from the packing ma- 
terial makes a coat of soot on the work, and 
even if the colors come on this they will 
wipe off with it. 
come out from the iron, but from the pack- 
ing. 
trace of sulphur has something to do with 
them. I have seen them in bituminous coal, 
some beautiful An old case- 
hardener informed me that he had, in mak 
ing some experiments on glass, packed and 
heated some of it with his case-hardening, 


be clean. I have 


Probably the colors do not 


It may be gross heresy, but I suspect a 


specimens, 





AMERICAN 


and, not disturbing it until after it had 
cooled, had then found the variegated colors 
upon it. They are formed in the box, and 
are not particularly evanescent if not ex- 
posed to theair. If, after the work is heated, 
it be left to cool off without access of air, 
the pieces will be found to have all the colors 
they would have had if they had been cooled 
from a red heat, with this exception, that 
they will now have a velvety bloom, like 
ripe grapes. <As formed in 
the box, and are destroyed if the pieces re- 
the air 
to drive away their envelope of gas, it is 
evident that their passage from the box to 
the water must be quickly made. A good 
case-hardener will, however, gauge the 
height of his box, when he tips or ‘‘dumps” 
out the work, so that the work will have a 
chance to free itself from the packing before 


the colors are 


main uncovered long enough for 


‘é 


it strikes the water. 

The colors exhibit themselves on the iron 
before it is hot enough to lose the gloss of its 
polish. If it is taken out at this stage, it will 
have the brightest and most variegated hues, 
from a golden luster toa burnished black, 
but they will not be durable, and the work 
will not be hard. Badly prepared material, 
too long continued heat, and access of air, 
will prevent getting good colors, 

Nat 
known gun contractor, had a contract on the 
Greene rifle, at the old Waters’ armory, in 
Milbury, in 1860. The case-hardening of the 
locks was included in his contract. One of 
the furnacemen Washburn & Moen’s 
Quinsigamond Works, in applying for the 
job, said: ‘ Tecan make steel out of the very 
dust of the earth, and I 
that the pieces will come out of the water 
Nat 


man enough to be struck by that simile, and 


Hancock, an expert, and widely- 


from 


can case-harden so 


looking like partridges! ” was sports- 
The genius did 
not right, his 
cover, nor his heat, and when the work was 
dumped it came out of the water a dingy, 
Nat’s expression on 
‘«Part- 


contemplatively. 


hence put the man to work. 


his material fixed nor 


get 


dirty, muddy black. 
this occasion passed into a byword. 
! said 
You must 


ridges! man,” he 


‘You are mistaken! have meant 
crows.” 

Due attention to the character of the ma- 
terials used for case-hardening and 
peculiar effects having required so much 
space, the further details of the process must 


be deferred to a future issue. 
ee 


Fields of India. 


The Petroleum 


A London lecturer recently stated that in 
India petroleum occurs in Upper and Lower 
Burmah (including the Arakan Islands), in 
Assam, in the Punjab and in Beloochistan, 
and described in detail the various deposits, 
as well as the steps which have been taken 
In 
Arakan the most productive fields were be 


to render them commercially available. 


lieved to be those of Ramriand the eastern 


Baranga Island, in both of which localities 


petroleum of avery high quality, in some 


cases sufliciently pure to be capable of 
being burned in ordinary lamps in its crude 
state, was obtained. The well-known oil 


fields of Upper Burmah, situated near Ye 
nangyoung, the product of which has long 
been an article of next de 


commerce, were 


scribed. In his account of the Punjab oil 
deposits attention was directed to the im 
portance of the results, especially from the 
point of view of providing liquid fuel for 
use on the railways, which has attended the 
drilling operations at Khatan, in Beloochis 
tan. The lecture was illustrated by a large 
number of typical samples of crude petro 
leum from the various districts enumerated, 
and full particulars were given of the phys- 
ical and chemical characteristics of these 
samples. In India, as in Russia and Galicia, 
to the of the 
strata in which petroleum is found, drilling 
difficulties, The 
abundant supplies of oil were those obtained 


owing disturbed character 


is attended with 


most 


from the wells at Khatan, any one of the 
five wells already drilled being capable of 
furnishing the entire supply of 50,000 


barrels of oil a year, which is estimated to be 





the amount required for the Sind-Pishin see 


their 
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tion of the Northwestern railway. From the 
point of view of the kerosene manufacturer 
the Arakan oil was the best, but on the other 
hand, much of the Yenangyoung oil yielded 
a large percentage of paraffine, which was a 
valuable product ; and the yield of kerosene 
from the latter oil was capable of being 
largely increased by the adoption of a pro 
cess recently devised by Professor Dewar 
and the lecturer. Too little was at present 
known about the oil fields of India to admit 
of a confident prediction as to their future, 
But it was pointed out that, unless the ne- 
cessary operations were carried out under 
skillful, energetic and experienced manage- 
discouragement 
would probably ensue, and the development 


ment, disappointment and 
of the oil fields of India would be retarded. 
The action of the Tidian government in pro- 
posing to sell the oil-producing territories in 
sections, instead of granting prospecting li 
censes, was commended as being likely to 
afford some guarantee for efficient develop 
ment.—London Times. 


om aime = 
Luttgens’ Variable Exhaust Damper for 
Locomotives. 


The illustrations represent the latest design 
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mitted into the bottom of the stack as indi- 
cated by the arrows at B in the elevation. 
With this device the engineer is enabled to 
regulate the draught as required, by admit- 
ting more or less air, or shutting it off at 


will. The advantage of regulating the 
draught in this manner will readily be per- 


ceived; it does away with the necessity of 
opening the fire-door, admitting a current of 
cold air into the furnace, which often results 
in injury to the furnace sheets and flue joints. 
Evidence also seems to indicate that with 
this damper a considerable saving of fu2] can 
secured. On the switching engines on 
the Long Island Railroad, the damper is 
closed at first upon a new fire, but during 
the remainder of the day the engine is run 
with an open damper; the result claimed for 
this is a noiseless and smokeless engine, with- 
out waste of steam at the safety valve, and 
using from 3,000 to 4,000 pounds of inferior 
coal, where three tons would be about the 
usual allowance. These switching engines 
have 18x24 inch cylinders, and are on the 
move continuously. In other cases it is 
claimed that a saving of fuel of 15 to 30 per 
cent. has been secured; although we have no 
reason for doubting these statements, it seems 


be 


| hardly possible that so favorable results can 


of Luttgens’ variable exhaust damper as ap- | 





be obtained in every case. Many of these 
dampers have been put in practical use, 
and seem to establish an excellent repu- 


tation; whatever merits may be attrib- 


uted to these dampers, it is evident 
that they correct some defects in the 
steaming of a locomotive. In the 
southern States there are forty-six 


engines with these dampers, and it is 
claimed that they have proved them- 
valuable on account of their 
spark-arresting quality, and have pre- 
vented fires in the cotton districts. 

At present, five passenger locomotives 
for the Long Island Railroad, in course 
of construction at the Cook Locomo- 
tive Works, are being fitted with these 
dampers; three locomotives for the 
New York, Providence & Boston Rail- 
road in course of construction at the 
Rhode Island Locomotive Works; and 
one passenger engine for New York, 
Susquehanna & Western Railroad, at 
the Rogers Locomotive Works, are also 
having these dampers put on them. 
The address of the inventor is H. A. 
Luttgens, P. O. Box 1381, Paterson, 
N. J. 


selves 








FOR LOCOMOTIVES. 


DAMPER 


plied to the tapered stack, which in late 


years has been extensively adopted on many 
extension front. The damper is very simple 
to any stack by simply removing the base of 
the stack and putting the damper in its place. 
It consists of a cast-iron ribbed register plate 
B 


with an improved Chinese soapstone paint; 


resting upon the turned surface, covered 


this paint is heat-proof, and enters into the 
of 
durable protection for the iron, The register 


pores the cast-iron, forming a hard and 
plate is provided with a number of openings 
which correspond to the apertures in the 
base. 
two links to the lever working on the fulerum 
F,and this lever is worked by the rod D, 
which extends into the cab, and is so ar 
ranged that cither the engineer or fireman 
can open or close the apertures in the base. 





In the plan of the stack these apertures show 


partly open, and in this position air is ad 





in construction, and can be readily applied | 


The register plate is connected by | 





In regards to the stack itself, shown 
in the illustration, it may be of interest 
to note that this form of stack is often 
considered to be a modern form, when, 
in fact, the tapered stack was _ intro- 
duced by Mr. William 8. Hudson on 
engines built by the Rogers Locomotive 
Works some twenty-five years ago. 
The only difference being that Mr. 
Hfudson’s stack was not quite so large 
in proportion at the top, and through 
a short distance was also tapered toa 
larger diameter at the bottom, and the 
whofe covered with a cylindrical shell, 
making it appear like a_ perfectly 
straight stack. 





<> 


The Mechanical Theory of Chimney 
Draught. 


railroads, particularly in connection with the | 


By J. Burkitt Webb, Hopoken, N. J. 


(A Paper presented at the Cincinnati Meeting of Me- 
chanical Engineers.) 

In a previous paper the statement was made 
that when the draught of a chimney is pro- 
duced by the heat of a furnace its velocity 
does not depend directly upon the expendi 
ture of heat, and therefore is not a problem 
It further stated 
that the velocity depended directly upon the 
action of gravity, and the phenomenon was 


in thermo dynamics. was 


likened to that of a clock, whose speed of 
running is controlled by a pendulum. By 
the winding up of a weight, energy is stored, 
and thus placed at the disposal of the mech- 
anism, but the rate at which the mechanism 
uses the energy is controlled by gravity. 


The chimney may also be compared to a 
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vessel kept full of water, which is allowed to 


flow out of a hole at the bottom ; the veloc- | 
ity of the issuing jet depends upon the head 
of water in the vessel, and so in the chimney 
the velocity of the issuing hot air depends 
upon a head of hot air. In both cases, if the 
flow is to be kept up continuously, as much 
must be supplied as flows out, and this re- 
quires water to be lifted in the one case and 
air in the other. 

We shall in this paper show exactly how 
gravity acts in producing the velocity of the 
hot air ina chimney, and how the heat acts 
in producing the velocity of the hot air in a 
chimney, and how the heat 
gravity wound up, so to speak. 

Let C D (Fig. 189) be a chimney, say, 330 
feet high by 1 foot square section, full of hot 
air, and let A B be a shaft 100 feet square, 
of the same height, full of cold air, BC 
ing a passage connecting the two. For the 
sake of simplicity we shall assume that the 
air in the chimney is so hot that its density is 
but half that of the cold air, and that, after 
the air is heated, no heat is abstracted by a 
boiler or lost through the walls. By placing 
the grate near the bottom of the large cold-" 
air shaft it will be so large as to offer no. per- 
ceptible obstruction to the passage of the air, 


acts to keep 


be- 


and we may also suppose that the grate bars 
are simply wires capable of being heated by 
electricity, so that there will be no coals to 
obstruct the flow, and so that the heat can be 
turned on and off by making and breaking 
the circuit. 
wires, 

The cold-air shaft having 10,000 times the 
section of the chimney, and the cold air only 
half the density of the hot, the velocity in 
the shaft will be but yo) 95 of that in the 
chimney, and therefore neglectable. 

It at that, if the 
chimney be in full draught and if the cur- 
rent be broken so as to stop the supply of 
heat, no diminution of the velocity will re- 
sult until all the hot air between # # and (¢ 
has passed into the chimney. 


Let # F' be such a grating of 


must be evident once 


y 


But this space 
FE C can be made of any capacity, so that 
the effect upon the velocity of stopping the 
supply of heat can be postponed indefinitely, 
which proves that the heating of the air has 
no direct effect in producing the velocity. 


We have therefore to consider separately: | 


The effect of heating the air, and the produc 
tion of the velocity. 
and 
D, being the same, may be left out of the 
problem. 


The pressure of the atmosphere at 4 


THE EFFECT OF HEATING THE AIR. 


Suppose the chimney to be in full draueht, 
the hot air issuing at ) with a velocity of, 
say, 100 feet per second, and let the heat be 
shut off. 
feet of hot air will escape at Y and an equal 


During the next second 100 cubic 


volume will pass out of the cold-air shaft 
through the grating without undergoing any 
expansion, so that the upper surface of the 
air in the shaft must fall ,35 of 
next place, that 


afoot. Sup 


there is no 
'-be 


ing closed, and let the grate be of such capac 


pose, in the 
draught in the chimney, a damper at ¢ 


ity as to hold 50 cubic feet of air, which we 
will suppose to be cold. Now close the cir 
cuit and heat the air until it expands from 
50 to 100 cubic feet. This will raise the sur 
face of the air at A 55 

When the chimney is in full draught and 
the heat supplied continuously both of these 


of a foot. 


processes are going on together. The surface 


at A is falling ,45 of a foot each second, on 
account of the flow of the air, and it is being 
lifted 5}, of a foot, by reason of the expan 
sion of the air, the two operations being in 
dependent of each other. 

The effect of heating the air is then simply 
to keep raising the cold air in A 2, which 
acts as a weight to keep the apparatus run 
ning—?. e¢., to keep the chimney drawing— 
one-half of this 
against the weight of the hot-air column, and 


weight) being balanced 
the other half being employed in maintain 
ing the draught. 

In some clocks the operation of winding 
interferes with the running; in others it does 
not. I once arranged an astronomical clock 
in a manner corresponding so exactly in its 
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a description of it may advantageously be 
given. A (Fig. 140) is a pendulum clock. 
B is the main arbor to which the power is 
applied ; on this arbor is a wheel, with a VY 
groove in its periphery, around which passes 
anendless cord, This cord passes also around 
a similar wheel (C, free to rotate in the direc- 
tion of the hands, and sustains a larger and 
a smaller weight, as shown. 
C’ the 


interrupting the action of the weight upon B, 


By rotating the 
wheel clock can be wound without 
Whereas in an ordinary clock, with a cord 
simply wound on a drum at B, the winding 
up of the weight interrupts its pull on the 
shaft 4, and may cause the pendulum to lose 
a beat, or, if the wincing is done very slowly, 
the clock may stop. 
There is nothing to prevent the winding 
from being done so slowly as to become a 
continuous operation, the weight being lifted 
each second the exact distance that it falls, 
so that it remains stationary. 

We may easily vary the construction in 
Fig. 139 so as visibly to separate the action 
of raising the weight from that of producing 
the velocity. 

Suppose (Fig. 141) that the cold-air shaft be 
extended to twice its former height and con- 
nected at the top witha similar shaft G //, 
opening at the bottom with a grating of wires 
to heat the entering air. 

The atmospheric pressure must be 
A asat J, and it could be 
made so by having a gasometer top A //, with 


sup 
posed the same at 


sufficient weight to make up for the different 
actual barometric pressures at J and A. 
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Fig. 139. 


In such an apparatus the hot grate would 
keep G@ 77 full of hot air, having substan 
tially no velocity, the action of the heat be 
ing to make each cubic foot of cold air 2 feet 
high or to expand a column half // G@ high 
into one With the height 77 G, 
maining the same, so that the hot-air Column 


the weight re 


plus the pressure p, must balance the atmos 
pheric pressure py at the bottom, 

At the top there would) be a constant flow 
from JZ ep the shaft .1 Bb 
full. 


toward AA, 


PHE PRODUCTION OF TILE VELOCITY. 


The portion of the apparatus Ab C D 
would be devoted to producing the velocity 
of exit at D, and this velocity would evi 
dently be that due to the height .1 2, or to 
the excess of the height of the column. of 
hot air A 2B over that of a column of cold 
air of equal weight and section. 

We shall have, then, velocity Vf 2g (A D). 


Were it advisable to take account of the 
change in density between the bottom and 
top of the columns of air, we should need a 
thermo-dynamic formula to express it exactly, 
but, as this whole change is not 1 per cent, 
in the height of the chimney, it may be neg 
lected, or, if it be desired to take it into 
count, the density may be supposed to vary 
When it is 


in a chim 


ra 


regularly from top to bottom. 
remembered that both the hot air 
ney and the cold air outside increase in den 
sity downward, and that it is only the differ 
ence between these effects that influences the 
chimney’s action, it will readily be seen that 
there is no use in attempting to include varia 


tions in density. 





principle with that of chimney draught that 


It should be remembered that calculations 


Y 
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of chimney draughts are made on the sup 
position that the chimney is the most con 
tracted the 
Where plants are properly proportioned, 


part of air passage, as is usual 
It 
is quite easy to vary the conditions sufliciently 
to render changes in the calculations neces 
sary, but it would be useless to consider such 
cases here, because, were calculations of pecu 
liar cases to be made, it would probably re- 
quire as much judgment to know where to ap 
ply them as to make them. It will be sufficient 
tosay that if the draught be throttled, ** so to 
speak,” by an extremely small grate or an im 
pervious bed of coals, or by closing the ash- pit 
doors, We shall not have the usual conditions, 
At least it would then be quite out of place to 
calculate the velocity on the supposition that 
there was a chance for the chimney to act 
normally, or to discuss the temperature in the 
the of the 
Naturally we should open the ash 


chimney for production best 
draught. 
pit doors and clean the fire before thinking 
it 
chimney. 


worth while to criticise the action of the 
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LETTERS FROM PRACTICAL MEN. 





Valve Proportions, 
Editor American Machinist : 

In your very complete explanation of a 
method for proportioning the ports and D 
valve of a steam engine, published in’ the 
May 1st number, there is one point brought 
that I 
would like to call your young readers’ atten 


out so clearly, and yet left) unsaid, 


tion to it. 
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ing remarks, which will be found towards 
the end of the article ‘‘ It will also be use- 
ful to remember that, when the travel of the 
valve is equal to twice the sum of the lap 
and width of the steam port, and steam is cut 
off at 3 stroke, the lap will be equal to the 
width of the steam port ; hence, in the given 
example the lap was determined as soon as 
the width of steam port was found, and the con- 
struction in Fig. 1 is unnecessary.” It seems 
to us that the foregoing covers the point. ] 

Making HRolls—Truing Emery Wheels 

—Indexing. 


Editor American Machinist : 

In the AMERICAN Macuintist of April 24, 
1890, Mr. ¢ 
mation on rolls, and complains of the iron 
spongy. I will say that cast-iron 
(especially soft iron) has a tendency, when 
being turned, to pull out, the kind of tool 
used making no difference seemingly. If 
Mr. Bender will finish his roll by grinding 
with an emery wheel, and not taking very 
heavy cuts, I think he will get a good roll. 

In the same paper ‘‘Ambitious ” writes of 
using the slide and diamond to true up the 
water grinder wheel,and says it takes too long. 
If ‘‘Ambitious” will consign the slide to the 
museum, and lay the diamond away and 
have it laid away, at least so far as water 
wheels are concerned, then pull back the 
rest so as to clear the wheel, and take a 
piece of flat iron, 4''x3 stand it up 
on edge in front of slide and clamp it (eom- 
mon screw Clamps will do), then move the 
rig up to the wheel, just close enough 
to get the lugs over of a Huntington 
emery wheel dresser, or similar device, 
he can turn 4 or 2” off that wheel in 
about 60 seconds. 

In the of October 31, 1889, 
Mr. Walter Gribben calls attention to 
milling machine index plates and the 
differential movement. In the table 
that he makes mention of 
96 teeth or sections, and 105 and other 
numbers on the B. and 8. tables; 105 
teeth not mentioned, but 8 holes 
on the 21 circle will space 105 as fol- 
lows: 


‘. W. Bender desires some infor- 


being 


x5” long 


5 


Il 


issue 


he gives 


are 


40 
105 


8 
21 


I had to cut 
as I did not have time 
turning forward and 


About one year 


96 sections, but 


ago 


G 





to bother with 





iy. 141. 
DRAUGHT. 


When the 


tioned as to cut 


ports and valve are 
olf at } 
port opening are equal, and each just ¢ the 


so) propor 


stroke, the lap and 


travel of the valve—so that to proportion a 


valve to cut off at { stroke there need be no 
more figuring that one can ‘do in his 
head” (to use an old) expression), except that 


| necessary to wet the area of the cylinder and 


determine the size of port. 


fam under the impression that it is not 
necessary to have the exhaust port opening 
equal the full steam port opening, when the 
valve is at the end of the stroke. Hence, 
in the case you have illustrated, T should 


make the bridges thicker, leaving the other 


proportions as they are, 


It seems to mea bad example to set stu 
dents—this leavine the valve seat out wide 
and flat, with no relief for the valve to run 
over, 


In the case shown there is no reason why 


the face should not be cut away, so as 
to leave only the same wearing surface on 
the seat there is on the valve, and when so 
cut away the two will probably wear and 
keep true about sixteen times longer than 
if made as you have shown them. And, 


too, When the D opening in the valve is made 
so excessively high, the rod connection is 
liable to be set high, also a thing that should 
be avoided, unless the rod is in some way 
rigidly attached and guided, so as to: prevent 
the valve from tipping—a thing that it always 
tries to do and one that it is hard to prevent. 
Joun E. SWEET. 

| As to the first point to which Prof. Sweet 

the 


calls attention, we are led to believe that 


whole article was not read, because, in 


gard to this point we have made the follow- 


backward, I cut 48 teeth, then shifted 
by the differential 4 tooth and cut 48, 
making a total of 96. By cutting 48 
way 15 holes 18 circle. 
I am certain that there are other numbers 
that cut the way, as there 
is no difference whether you divide by 2, or 


you turn one on 


can be same is 


3, or 4, etc., and use the differential at the 
beginning, taking advantage of both ac 


curacy and dispatch. G. SCHNEIDER. 


a oe 
There is one pleasant feature in the settle- 
ment of the carpenters’ difliculty with the 
New York. The differences 
were settled almost entirely in favor of the 


employers of 


workingmen, but there is no exultation over 


the settlement. As a model of good sense 


we append the remarks of Secretary Doyle, 
of the United Brotherhood. He is reported 
us saying : 

‘I hardly like the word. strike in this 
movement, It has been rather more of a 
series of conferences between the employers 
and men. We cannot help being thankful 
to the bosses for their gentlemanly treatment 
of us during this whole movement. 

‘They could have caused us no little 
trouble and expense had they been so in- 
clined. I doubtif there is another city in 
the country where the bosses have acted as 
squarely as they have here. 

‘* We appreciate all this, and shall instruct 
our men to stand by them in the future as 
they have stood by us in the past.” 

Secretary Doyle also expressed his regret 
that Superintendent Murray had deemed it 
necessary to hold the police reserves in readi- 
ness fora possible outbreak. 

‘Everything has been conducted quietly 
and peaceably, and at no time during the 
strike has there been a policeman in the hall, 
or even in front of it, except as he passed 
by.” 

ees 





The United States Miller puts the number 
of flour mills in the United States at 16,000 
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Water and Water Supply. 


One of the greatest wants as well as one of 
the greatest plagues of the human family, 
since the days of Adam, has been water, the 
fluid that covers the greater part of the 
earth's surface. It is either too plentiful or 

it is where it is not wanted, and 
where it is wanted. No wonder, then, 
that the efforts of mankind, from time almost 
have been to move water either 
The wells 


too searce ; 


not 


immemorial, 
out of the 
jot the 
ence, and 


way or into the way. 
ancients were to them places of rever- 
religious teachings water 
| played an important part. 

The ancients understood quite thoroughly 


in their 


the art of sinking wells, and to them we are 
indebted for a good deal of present know- 


ledge. Thousands of years ago the Egyp- 
tians fully availed themselves of the mechani- 
cal knowledge of their day, in the raising of 
| It was with them the great thing 
necessary, not only for drinking and culinary 
purposes, but for irrigating the land to the 

And the fact must 
used the knowledge 


; Water. 


end of producing crops. 
be admitted that they 
then extant to quite as good purpose as men 
do to-day. In fact, of the means of 
raising water practiced at the present day in 
easily shown to be of 
inno- 


most 


rural districts can be 
very remote origin, although, perhaps, 
cently enough ‘‘ invented.” 

With the advent of steam as motive 
force, what wonder, then, that the attention of 
mechanicians was turned to its utility in the 
work of raising water. Thus Newcomen and 
Cawley’s endeavors were to make an engine 
that should relieve mines of water, as were 
those of Watt and others. 

The engine has wonderfully out- 
grown the early efforts to make it get rid of 
or to supply water, but to do either one of 
these things is one of the most important 
uses to which it is put, up to this day. 

Putting aside the work of years ago in the 
direction of handling water, it can safely be 
said that the progress of the last 20 years has 
been remarkable. And_ this has 
brought about a wonderful activity in cities 
and towns in the way of looking after water 


a 


steam 


progress 


supply. 

There are two reasons why this is so. One 
is—and this operates in the instance of small 
towns—that it has come to be pretty gener- 
ally understood that well water is very sel- 
dom free from pollution. Even when it 
seems altogether probable from the surround- 
ings that a well should yield wholesome wa- 
ter, there is no certainty that it will do so. 
Another reason is that towns in the 
country have entered upon a manufacturing 
crusade; the desire is to attract manufact- 
urers, many of whom require considerable 
water in the operations of manufacture. 

A few years ago the very name of water- 
works carried with it the idea of a cost some- 
what great that only large 
cities could indulge in the luxury, But there 
has been great change in this respect. Now, 
the cost of pumping machinery required for 
supplying a town of from 5,000 to 10,000 
inhabitants is almost nominal and nearly in- 


most 


enormous——so 


finitely less than the benefits of a good water 
supply. The old-time well is a nuisance, ex- 
cept in the country, and experience has 


shown that even there the water is very likely 
to become contaminated. 
a oe 
Tentative Processes. 


After all the aid of mathematical demon- 
stration and scientific research, about every- 
thing relating to industrial operations and 
the production of machinery has to be 
worked by tentative Men 
learn from their own experience and from 
and so 


out processes, 


the experience of others, come to 
conclusions. 

The journal that figures demonstrate to be 
ample, experience teaches is too small, and 
the bolt that all calculations show be 
strong enough is quite too weak in practice. 

There are very few, if any, successful ma- 
chines that have stood the trial of time in use 
to-day, the proportions of which have been 
worked out through a pure process of reason 
Trial always shows the necessity of 
until the final 


to 


ing. 
alterations here and_ there, 


perfect machine comes up, 








Still the ability to calculate beforehand is 
essential. No man can afford to work up a 
machine through the mazes of guess-work. 
There are certain things that can and must 
be fixed, at least approximately, by calcula- 
tion. But no mechanic should be surprised 
or disheartened when he finds his calcula- 
tions have misled him. Then is the time 
when he should give his common sense and 
his habits of observation full sway. 

a 

One of the latest ‘‘fakes” of the news- 
papers is to get short statements from a num- 
ber of men who have been successful in any 
given line of business, regarding their opin- 
ions as to how others should proceed to be 
equally successful. A wealthy man, well 
acquainted with the history of Boston, gave 
his opipion the other day on the best manner 
of accumulating wealth. He said: ‘‘ All 
the improved real estute in Boston, as a rule, 
has paid its interest and taxes and quadrupled 
in value during the past fifty years, while 
during the same period 90 per cent. of all the 
merchants and traders in that city have fail- 
ed, and 90 per cent. of all the business 
co*porations have either done likewise or 
gone out of business, so that their stock has 
been wiped out. In view of these facts 1 
think it may be unhesitatingly asserted that 
nothing else is so safe an investment for 
small savings as improved real estate. 
Nothing is likely to grow in value faster. 


. -. If you had a rich father who 
would furnish you with the cash to start 


you in business, you would probably do 
better in the long run if you invested it in 
the way I have pointed out, rather than risk 
it in trade, meanwhile earning your living 
by working for a salary.” 

We have no doubt this is sound advice so 
far as it appliesto an individual; but if every- 
one should pursue that course, where would 
the advancement and development come 
from by which alone the value of real estate 
can be quadrupled? If everybody simply in- 
vested his money in real estate, and worked 
for a salary, there would be nobody to carry 
on the enterprises by which the value of real 
estate is enhanced. 

If the figures given are true, then it ought 
to be a tolerably easy matter to guess where 
the money of the 90 per cent. of business 
men and manufacturers has gone to. 
ince ee ere 


We believe that one of the worst things 
that can befall a man who works for his 
living is the habit of investing in goods 
—furniture and the like—on what is known 
as the installment plan. The plea that a 
man has to pay no more for goods bought 
on this plan than if he paid cash, is not ten- 
able. No honest dealer can afford to sell 
goods on that basis. But, for argument’s 
sake, admit that it istrue. Then it inducesa 
man to run in debt for what he could do 
without, and it keeps him constantly in debt. 
His wages are, as it were, always mort- 
gaged. It puts him in a hole, so to speak, 
out of which he is never likely to get. He 
can, at any time, buy almost literally with- 
out money, and doing so comes to have a 
certain fascination for him. Through the 
eyes which he is led to look, things cost 
nothing, so why should he not buy ? 

A great many young mechanics, especially 
in large cities, patronize this credit business. 
They get married—naturally and properly 
enough—and then, through a desire to shine, 
they buy furniture and the like on time. 
Better buy but little—never so littlhe—and 
pay cash. There is a wonderful satisfaction 
in refusing credit when offered. And there 
is a wonderful sight better chance of getting 
ahead inthe world by doing so. We wish the 
installment venders no harm, but we advise 
every honest workingman to shun them. 











Within three days of the failing of the 
Bank of America, of Philadelphia, six banks 
in southern New Jersey, having intimate 
business relations with the first mentioned 
bank, suspended payment. These six 
banks held in the main the deposits of farm- 
ers, fishermen, mechanics and laborers, men 
to whom the of a thousand dollars 
meant a good deal, It represented, in the 


loss 








instance of many of them, the saving of a 
lifetime—the money that was to tide over 
the last year or two, when, in age and from 
infirmity, they could not work. 

We have before spoken of the lax super- 
vision given to banks. If there is anything 
that calls for strict supervision it is banks in 
which workingmen and workingwomen are 
induced to deposit the little they are able to 
save against old age. Such banks pay de 
positors a small rate of interest, and it is 
hardly less than criminal for.their officers to 
jeopardize the principal of their depositors. 
It is difficult to understand the feelings of 
those who have nothing but the labor of 
their hands to gain a living by, upon having 
their accumulation swept away. Either 
inspection ought to be thorough, or there 
ought to be none at all. 


(SELON and) 


SE insWERS. 


per ~ pee interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, theu should be written on a separate 
sheet. 














(185) A A. B., Germany, asks: For what 
reasons are railway axles made thinner in 
the middle than at the wheel fits? A.—The 
reason for reducing the diameter of the axle 
in the center is to reduce the rigidity of the 
axle, otherwise the constant jar will cause 
the axles to break at the wheel fit. 


(186) se , sends us a small brass 
casting—a ratchet wheel and stem, from ap- 
pearance. The casting is a remarkably poor 
one, and he asks why? -A.—It is impossible 
for us to tell. There should be no trouble in 
making such castings. The mixture appears 
to be good, but the casting looks as though 
the metal was overheated. 


(187) W. A. J., Augusta, Ga., writes: I 
want to make a small oscillating engine. I 
would like to know how the joint is made 
between the cylinders and steam chest. 
A.—A good and simple way of admitting 
the steam into the chest, and the manner of 
making a steam-tight joint, have been illus- 
trated and described in our issue of October 
13, 1888. 


(188) A. J. H., Algiers, La.. writes: 
Please inform me if a machine is made that 
will cut out elliptical holes, such as man- 
holes, hand-holes, etc., in boilers or in bridge 
work; also if compasses or a pair of divid- 
ers are made to describe elliptical figures of 
all sizes. A.—Wedo not know of any ma- 
chines made for cutting out elliptical holes 
in boiler work, etc., hand-holes are sometimes 
punched out. Instruments for drawing ellip- 
tical tigures are made ; one of these has been 
illustrated in our issue of October 20, 1883. 


(189) J. F. M., Bensport, Ont., writes: 
Kindly inform me whether there’ are any 
scientific institutions in the United States in 
which I could obtain the necessary instruc- 
tions to qualify me fora marine engineer. 
A.—We know of only one institution in 


which students are specially trained for 
marine engineers, and that is the United 
States Naval Academy, Annapolis, Md. If 


you wish to fit yourself for merchant marine 
service, the proper course to pursue is to ob- 
tain employment in an establishment where 
marine engines are built, and in your 
leisure hours study books relating to marine 
engineering. 


(190) E. L. B., Portland, Me., asks: Howis 
the size of the combustion chamber of a marine 
boiler determined,say fora common leg boiler, 
also for the Scotch boiler? .A.—The first 
consideration is to give the gases or products 
of combustion a free escape; therefore the 
area of the cross-section of the combustion 
chamber taken at right angles to the flow of 
the gases should not be less than the cross sec- 
tional area of the tubes. The next consider- 
ation is the facilities of repairs, which often 
require the combustion chamber to be made 
larger than is necessary for the flow of gases, 
so as to enable a man to calk a leaky ‘joint. 
flue or rivet. How is the size of the front 
connection ae ? A.—The same consider- 
ations which determine the size of the com- 
bustion chamber will also determine the size 
of the front connection. The size of the 
latter is in some cases influenced by the con- 
sideration of connecting two or more boilers. 


(191) H. C. D., Newark, N. J. writes: In 
a ‘compound engine the high-pressure cy]- 
nder is 12 inches diame ter, and the low- 
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pressure cylinder is 36 inches diameter. Sup- 
pose the steam enters the H. P. cylinder at 70 
pounds pressure, what will be the pressure 
in the L. P. cylinder? A.—The steam 
pressure in L. P. cylinder will depend on 
the rate of expansion, which you have not 
given. The most comprehensive way to find 
the pressure in L. P. cylinder will probably 
be a graphical method, as follows: Draw a 
theoretical indicator diagram corresponding 
to the ratio of expansion and pressures used 
as if it were for asingle cylinder using all 
the steam and developing the power required; 
divide the diagram into two equal areas by a 
line drawn parallel to the vacuum line, then 
the distance from the vacuum line to the line 
which divides the diagram, measured with 
the scale of pressures, will give you the 
initial steam pressure in the L. P. cylinder. 
From the same diagram you can also obtain 
the mean effective pressure in each cylinder. 
These pressures will, of course, be only ap- 
proximate, as the receiver is not taken into 
account. 


(192) J. B. W., New York, sends us the 
dimensions of two rectangular tanks, and 
wishes to know how much water each will 
hold. A.—Multiply the length by the 
breadth, and multiply this product by the 
depth of the tank, all in inches; the product 
will be the number of cubic inches which 
the tank will contain. There are 231 cubic 
inches in a gallon, hence by dividing the 
number of cubic inches which the tank con- 
tains by 231, you will obtain the number of 
gallons in the tank. Each gallon weighs 
8.331 pounds, consequently in multiplying 
the number of gallons by 8.331 you will ob- 
tain the weight of water which the tank con- 
tains. 2. What will be the weight of a 
column of waterin thetank ? A.—Multiply 
the depth of water in feet by .434; the pro- 
duct will be the weight of a column 1 ineh 
square, and whose height is equal to the 
depth of water. This product also gives the 
pressure per square inch on the bottom of 
the tank. 3. I discovered a few weeks agoa 
very useful machine. I wish to know how 
I can bring this machine before the public; 
there is nothing of the kind in the market. 
A,—If you have not the means to build the 
machines and place them on the market, we 
should advise you to give it into the hands 
of a first-class business man. If you have 
means, build them yourself, and advertise 
judiciously. If the machine is good for 
anything, you will not have much trouble in 
making it known to the public. _—_— 


(193) J. E. M., Cincinnati, Ohio, writes: 
Please inform me as to the correctness of 
the following rule: To find the necessary 
lap for a slide valve when the stroke of the 
piston, travel of valve, and desired point of 
cut-off are known. “From the length of 
the stroke subtract the length of that part of 
the stroke which is to be made before the 
steam is cut off, divide the remainder by the 
length of the stroke of the piston, and ex- 
tract the square root of the quotient; multi- 
ply the square root thus found by half the 
length of the stroke of the valve, and from 
the product take half the lead; the remainder 
will be the amount of lap required.” Is there 
a simpler rule? A.—The rule is correct. 
The lap may also be found by a graphical 
method, which is sometimes preferred; this 
method is as follows: Draw the straight 
line A B, and make it equal to the travel of 
the valve. On the line A B asa diameter, 


A lr 








B 


describe the semi-circle A F B. On the line 
A B lay off a point #; the distance A Z 
must bear the same proportion to the diam- 
eter A B as the distance from the beginning 
of the stroke to the point of cut-off bears to 
the whole length of stroke; if, for instance, 
steam is cut off at three-quarters of the 
stroke, A # must be three-quarters of the 
diameter A B. Through # draw a line HF 
perpendicular to A #, cutting the semi-cir- 
cumference in the point #; join the points A 
and F#' by a straight line.” Bisect AF by 
the perpendicular CU D; if correctly drawn 
the line CD will always pass through the 
center C of the diameter A B. C L will be 
the amount of lap fora valve without lead. 
From C Z deduct one-half the lead; the re 
mainder will be the amount of lap required. 
This method of finding the lap is similar to 


in the latter the travel of the valve was not 
given, and had to be determined as well as 
the lap; lead was not taken into account, and 
need not be when the amount is small. 
When the lead is over one-eighth of aninch, 


subtract one-half of it from the lap, as 
found by the diagram. 
(194) F. C., Chicago, Ill., asks: What 


should be the proportions of the steam pipe, 
steam port, exhaust pipe, exhaust port, lap 
on steam side, lap on exhaust side, lead on 
steam side, lead on exhaust side, in com- 
parison with the bore and stroke of the cyl- 
inder? A.—To tind the steam pipe are: 

multiply the piston speed in feet per minute 
by the constant .08, and then divide the prod 
uct by 600; multiply this quotient by the 
area of the piston in square inches; the 
product will be the cross-sectional area of 
the steam pipe; thus, for a cylinder 10 inches 
diameter and a piston speed of 500 feet per 


minute, we have 
500 .08 
a Me 
600 
the area of a 10-inch piston is 78.54 square 
inches, hence 78.54 x .066 = 5.18 square 


inches for the cross-sectional area of the 
steam pipe; the corresponding diameter is 
about 2 inches. To find the area of the 
steam port, multiply the piston speed in feet 
per minute by the constant .1, and divide the 
product by 600; multiply the quotient by 
the area of the pistov in square inches; the 
product will be the steam port area; hence, 
for the cylinder and piston speed which we 
have taken for an example, we have 

500 x .1 

600 

and 78.54 x .083 = 6.51 square inches for 
the steam port area. The exhaust pipe area 
should not be less than the steam port area; 
a somewhat greater area will give good re- 
sults. For the size of exhaust port see our 
issue of May 1, page 5. The outside lap will 
depend on the point of cut-off, and the latter 
is influenced by the initial steam pressure. 
After the point of cut-off has been decided 
upon, find the lap as explained in our issue 
of May 1. The exhaust lap will depend on 
the duty which the engine has to perform. 
The lead on the steam side should be such as 
to make the engine run smoothly. For the 
lead on the exhaust side good judgment 
must be used. 


(195) J. R.8., Media, Ill., writes: I would 
like to know whether kerosene or common 
black oil has a tendency to cause foaming in 
a boiler. Also what is best to use for loosen- 
ing the scale in a common 12 horse-power 
boiler, and how can I prevent foaming ? 
A.—Kerosene used in moderate quantities 
will not make the boiler foam ; it is recom- 
mended and used for loosening the scale, 
and for preventing the formation of scale. 
Neither will a small quantity of common oil 
always cause foaming; it is sometimes in- 
jected into smali vertical boilers to prevent 
priming, and is supposed to have the same 
effect on the disturbed surface of the water 
that oil has when poured on the reugh sea. 
Yet oil in boilers will not have the same 
effect, and give the desired results in all 
cases, as practice has shown beyond dispute 
that the presence of oil in combination wich 
other impurities ircreases the tendency of 
many boilers to foam, as the oil with the im 
purities impede the free escape of steam 
from the water surface. The use of com 
mon oil not only tends to cause foaming, 
but is dangerous otherwise. The grease ap- 
pears to combine with the impurities of the 
water, and when the boiler is at rest this 
compound sinks to the plates and clings to 
them in a loose, spongy mass, preventing the 
water from coming in contact with the plates, 
and thereby producing over-heating, which 
may lead toan explosion. It may be said that 
this spongy mass acts similar to water thick- 
ened with oatmeal, which, if we attempt to 
boil it without stirring, will cause the bottom 
of the kettle to be over-heated. Foaming 
may also be caused by forcing the fire, or by 
taking the steam from a point over the fur 
nace er where the ebullition is violent; the 
greasy and dirty state of new boilers is 
another good cause for foaming. On the 
other hand, kerosene is not so liable to com 
bine with the impurities in the water, and is 
known to attack and remove the scale. Its 
use for removing the scale may therefore be 
recommended, but it should be used at first 
in small quantities, the effect carefully 
noted, and the quantity increased if neces 
sary for obtaining the desired results. Since 
we have given the causes of foaming, it will 
readily be seen what should be done to pre- 
vent it. 


(196) A. A. F., Carlinville, Ill., asks: 1. 
How large should the steam pipe be for a 
cylinder 74x12 inches ; number of revolu 
tions, 200 per minute ? A.—Inside diameter, 
13 inches. 2. Knowing the width of ports, 
amount of lead, travel of valve and stroke 
of piston, how can I find the point of cut-off ? 
A.—Describe a circle whose diameter A 7 is 
equal to the travel of the valve, through the 
center ( draw a line ( A perpendicular to 
A B. From C lay off on the line ( A a 
distance ( J equal to the lap, and from / 


— .083, 


in 


D 


of 


is 


C K, 


G. 


the point /7. 


perpendicular to C 
ence of the circle in the point D. 
diameter 

through /7 draw the line G // perpendicular 
to the diameter /' D, cutting it in the point 
the diameter 


and (© draw 
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cut-off, 


the _— of cut-off ; 
r 3 of the diameter D i, 

will occur at 2 or 3 of the stroke. 
good idea to put a thin sheet of copper be- 
tween a patch and the crown sheet of a boiler? 
A.—No, it is bad practice to do so, and it 
should be condemned, 4. 
tice to put graphite in engine cylinders as a 
lubricator, 
mixed with oil ? 
many 


good practice; 
some advocate to 
water instead of oil. 


jection to it. 


provided 
A.—We believe it 
engineers use 

the graphite 
Is it good practice 
to take rivet heads off the boiler sheets with 
a blunt chisel and sledge hammer 
two strokes ? 


18 


it 


mix 
5. 


Is 
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otis Z draw a line J H eaniceulienibin to 
cutting the circumference of the circle 
Through A draw aline A D 
cutting the circumfer- 


Through 
D F, and 


FD tobe 
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the stroke of piston instead of the travel of 
the valve, then the point G will be the point 
and the distance ( 
distance through which the piston has trav- 
eled from the beginning of the stroke up to 
in other words, if G 


D will be the 


D 
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Is ita 


the 
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It is customary to do so; 
and if care is taken not to cut the 
the chisel, we do not see any particular ob 
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that given in our issue of May 1, page 5; but 





lay off / A equal to the lead. Through the 
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Traps, Pressure Regula 


tors Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13thst., N.Y. Send for des’n. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son st., Chicago, IL. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See May 1,p. 14. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass, 

S. W. Card & Co., Mansfield, Mass., make eve ry 
inher Gn ae line of Taps and Dies. 8S. A. Smith, 


Chicago, Western Agent. 


the 
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The 


A. Smith, 
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R. I. 


manufacture 
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Patent Attorney. R. G. DuBois, 715 11th st., Wash 
ington, D. C., procures first-class patents on inven- 
tions. Valuable Hand-book on patents free. 


Horton’s Chucks. We offer the balance of our 


stock at 50 per cent. discount. McFadden Co., 
Philadelphia, Pa. 
25/’ Upright Drills a specialty. Finely made, 


28 great capacity, quickly operated, prices low. 


32’" Send for list of firms using our Drills. J. E. 
36" Snyder, Worcester, Mass. 

957 “Only Drill Press built on 

32" ‘Ko-rekt’ principles, 

+ even if they come from Jersey.” 

42'/ Gould & Eberhardt, New Ark, N. J. 


Patents.—Patent soliciting of high class. 

D. W alter Brown, 31 Nassau st., New York. 
Send for “A Brief History of Patent Legislation 
in the United States.’ 


C. H. Redman & Co., Newark, N. J.. Manufactur. 
ers of Light Machinery, Automatic Selling Machines 
Telephone and Telegraph Instruments, Sewing Ma 
chine Attachments, Models, etc. Contracts solicited. 
Patent Office 
1886, 1887 and 
J.C., care of 


volumes of the 
1883, 1884, 1885, 
year. Address 


For Sale—Bound 
Gazette for years 
1888. Price, $4 per 
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Every draftsman needs one. The Engineer's Sketch 
Book of mechanical movements, appliances,devices* 
contrivances,etc.,.by T.W. Barber. 1,936 illustrations, 
Svo. cloth, $3. Catalogue of books on mech. subjects 


free. E. & F. N. Spon, 12 Cortlandt st., New York. 
Montgomery & Co., 105 Fulton st., New York City, 
have just issued a small catalogue of .60 pages, 


containing description and prices of many useful 
tools. A copy will be sent free to any address 
upon application. 


De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 


N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, ete. Location and equipment well 


adapted for Heavy Steamship Repairs. 


Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam Engines. 

T. C. Dill Machine Co., 
Philadelphia, Pa. 

Screw Propellers. 
Manufactured by H. B. Roelker, 
22 Cortlandt st., New York, 
Superintendent of the late De Lamater [Iron Works, 
of same patterns and designs as before, adapted 
to each vessel. Consulting Expert and Construct 
ing Engineer. Estimates on machinery, damages, 
ete. Air ice machines. 


Just ——*, ‘Modern Locomotive Construe 
tion.” By J A. Meyer. The above series of 106 
articles, whie h ‘have attracted so much attention 
everywhere, is now concluded in newspaper form. 
Copies of the American Machinist containing the 
entire set sent by mail to any address in the U. S., 
Canada or Mexico for $5.30, or single copies 5 cents 

each. American Machinist Publishing Co., 96 Ful 
ton st., New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 


postpaid. Published by John Wiley & Sons, 58 
East 10th st., New York 
* Binders’? for the American Machinist. Two 


styles, the “Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50dc. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton st., New York. 


Just concluded. ‘* Practical Drawing.” By. J. G. 
A. Meyer. Copies of the American Machinist 
containing the above series of 93 articles sent by 
mail to any address in the U. S., Canada or 
Mexico, for $4.65, or single 5 cents each. 


copies 5 
American Machinist Publishing Co., 96 Fulton st., 
New York. 
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Eastern capitalists will start a shoe 
Dallas, Texas. 

The Sun Enamel Works, 
build a new factory. 


factory at 


Leominster, Mass., will 

Ingram & O'Neil will enlarge their machine 
at Huntington, W. Va. 

The Pioneer Chair Factory, 
will be doubled in size. 

H. E. Innes is interested 
built at Piedmont, Ala. 

W. P. Biddell & Brother 
shop at Knoxville, Tenn. 


shop 


West Paris, Maine, 


ina machine shop to be 


have started a machine 


are talking of building a new 
Maine. 


Lawrence Bros 
saw-mill at Gardiner, 
A $300,000 stock formed to 
H.. Va. 
The Bay State Furnace Company has begun the 
erection of aniron furnace at Fort Payne, Ala. 
The Dickinson Paper Company will make 
tensive additions to their mill at Holyoke, Mass 
Itis reported that the Waltham (Mass.) Watch 
Tool Company will build a factory at Springfield, 
Mass. 
The 
Company 


is being 


company 
establish a glass factory at Tazewell C 


ex 


St. Louis (Mo.) Tron and Machine Works 
are preparing to build a new machine 
shop. 

Pittsburgh, 


hammer 


Howe, Brown & Co., 
Bement & Miles steam 
department 

Bert, Fox & Co., Pittsburgh, Mass., 
addition to their brass foundry, 
as a machine shop 

The Upson Nut Unionville, 
ing their buildings to replace 


add a 
hammer 


Pa., will 
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have 
which will 
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be used 
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Conn., are push 
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The Hampton (Va.) Manufacturing Co. has en 
larged its foundry, and will put additional machin 
ery in its wood-working factory. 

Jobn Fogg & Co., of Boston, Mass., offer to invest 
$100,000 in the shoe business at Dover, N. H., if the 
citizens will invest an equal sum. 

A cotton factory is proposed at Austin, Texas, to 
be organized, built and ready for operations by the 
time the water-power is procured 

A company, with a capital stock of $100,000, has 
been organized, to operate a cotton factory at Mon- 
roe, N.C. A. F. Stevens is president. 

The Midway Co., of Roanoke, Va., will erect a 
factory to cost from $35,000 to $50,000, for the man 
ufacture of railroad spikes, sheet-iron, etc. 


A Manufacturers’ Association is being organized 
at Natchitoches, La., and it will make efforts to se 
cure the building of a $50,000 cotton factory. 


Essex & Smith, representing a $100,000 Pennsyl- 
vania company, have purchased a site, and will 
erect boiler and engine works at Chattanooga, 
Tenn. 

A company is being organized by J. E. Wor 
sick, at Montgomery, Ala., to manufacture un 
derwear. The capital is to be from $25,000 to 
$35,000. 

The Richmond Cedar Works, Richmond, Va., pro 
pose. to change their pole road—about twelve miles 
—to iron or steel. This will call for new rolling 
stock. 

The Menasha Wood Split Pulley Company, 
Menasha, Wis., are making, for the trade, hangers 
for shafts of hickory, and are said to be getting a 
good trade in them. 

The Joy Steel Range Company, which was re 
cently burned out at Leeds, Kansas, about 
rebuilding and enlarging its factory. new 
building will be 70x140 feet. 

The Niles Tool Works, Hamilton, Ohio, have is 
sued a special catalogue relating entirely to planers. 
The cuts are excellent as representative of the 
planers made at these works. 

G. 8. Porter, J. E. 
others, have incorporated 
Manufacturing and Supply Co., 
machinery, woodenware, etc., 
Tenn. 


is 
The 


Doubleday, E. E. Everett and 
the International 
to manufacture 
at Chattanooga, 


The Ashley Wire Company, who operate a plant 
in the Joliet (Ill.) prison, will be deprived, by law, of 
their prison laborin July. The company has bought a 
site with buildings in Joliet, and will continue their 
business. 

The Wilson Manufacturing of Hamilton, 
Ont., has been incorporated under the Ontario Joint 
Stock Companies Act, with a capital stock of $30, 
000. The company will manufacture agricultural 
implements. 


Co., 


The Tarascon Woolen Mill Co. has been incor 
porated at Louisville, Ky., with Frank Von Berries, 
president, and J. M. Fetter, vice-president, to man 
ufacture woolen goods. The capital stock author 
ized is $30,000. 

The Steel Car Trust Wheel Co. is about to erect 
shops at Edwardsville, Ill. They will be situated 
on the line of the Wabash Railway, and will be 
connected by that line and the Madison County 
Railroad, with all the roads out of St. 
Louis. 

The King & Hamilton Implement Works, at Ot 
tawa, Ill., were destroyed by fire recently. The 
works were running full force, and the place was 
heavily stocked with wagons and farm imple 
ments, all of which were destroyed; loss, about 
$70,000. 

The Industrial Wood Manufacturing Co has been 
organized at Jacksonville, Fla., by Messrs. Onley & 
Love, to manufacture sash, doors, blinds and 
other building materials. This company will 
also engage in a general contracting and building 
business. 


Eastern 


A valve factory is to be started at 
F. H. Whipple, George Vining and Frederick 
Bush, of Hartford, Conn., and others. They have 
incorporated the American Valve Company, and 
will manufacture valves of every description. The 
capital stock is $300,000. 


Rome, Ga., by 


The South Tredegar Iron Works, Chattanooga, 
Tenn., have added to their works a very complete 
track bolt and nut plant, the machinery being sup 
plied by the National Machinery Co., Tiffin, Ohio 
This company has supplied similar machinery to 
several other large iron works in the South. 

The Louisiana Lottery Company is erecting a 
factory in St. Mary’s Parish, La., for the manufact 
ure of sugar. Narrow gauge railroads will ramify 
to the cane fields, bringing the stock immediately 
to the mill. Other similar factories will be built, 
says the New Orleans 7imes-Democrat 

A company is being organized in Pittsburgh, Pa., 
with a capital stock of $100,000, by Mr. W. T. Paul, 
manager of the Damascus Bronze Co., and others, 
for the manufacture of the Smith oiler for car 
journal boxes, invented by W.0O. Smith, of the 
Lake Shore & Michigan Southern road. 

The New Process Rawhide Co., Syracuse, N. Y., 
send out a catalogue illustrating and describing 
the goods made by them from rawhide, consisting 
of gears, hammers, mallets, handles, bearings, 
washers, etc. The gears made by this company 
are coming into quite general use for high speeds. 

There is water-works agitation at Ashland, Ky.; 
Machias, Me.; Blacksburg, 8. C.; Los Angeles, Cal.; 
Camden, N. J.; South Pittsburg, Tenn.; Lronton, 
Ohio; Coldwater, Mich.; Warsaw, Ind,; New Glas- 





gow, N.S.; Somerset, Ky.; Brunswick, Ga.; Malone, 
N. Y.; Johnstown, N. Y.; Stamburg, Mich. 

A corporation to be known as the Wayne Woolen 
Mills Co. has been organized at Portland, Maine, 
with a capital of $50,000, for the purpose of manu- 
facturing and selling cotton and woolen goods. 
The officers are: President, Isaac C. Atkinson, of 
Portland; treasurer, Frank N. Deane, of Portland. 

Crossley Bros., woolen manufacturers, at Lowell, 
Mass., are having plans made for a new mill at 
Barre, where they own a privilege. The new mill 
will be 300 by 65 feet, two stories, with a picker 
building 100 by 50 feet. They intend to have 
the buildings ready for the machinery by Septem- 
ber 1. 

An attachment of $1,000,000 has placed 
against the property of the Lowell (Mass.) Machine 


been 


Shop Company for the heirs of one John F. Fos- 
dick, who was the inventor of a cotton loom, which, 
it is alleged, the Lowell company has infringed. 
The agent says the patent expired twelve years 
ago, and was never reissued. 

The people of Lampasas, Texas, are trying to 
build arailroad from that place to some point on 
the Austin & Northwestern road. Mr. L. B. Stock- 
bridge says that, in case the new railroad is built, 
he will grant the right of way through his property 
free, and donate five acres of ground on which to 
erect the machine shops. 

The Erie Railroad is making extensive improve- 
ments along the Weehawken River front. The 
company will build large‘ freight piers at a cost of 
$1,500,000. The proposed improvements will pro 
vide a freight yard*large enough for the storage 
of 220 freight cars. Work has been begun on the 
improvements, and they will be finished by next 
fall. 

The Robinson-Rea Co., Pittsburgh, Pa., is building 
an addition to its foundry, which will increase the 
capacity by about one-third. The new building is 
60x130 feet, and will have an air furnace witha 
capacity of seventeen tons. Two power cranes will 
be erected, one sixty tons and the other thirty 
tons, which will overlap each other, thereby 
utilizing their combined capacity on heavy work. 

The Nova Scotia Steel and Iron Company, New 
Glasgow, N. 8., operating under a new charter 
granted by the Legislature of Nova Scotia, has 
issued a prospectus relating to their business. The 
authorized capital is $2,000,000. The company are 
now employing about 450 men, and look to increas- 
ing the number as soon as they get to work build- 
ing their blast furnace, ete., which will be im- 
mediately. 

Recently a syndicate owning land near Greens- 
burgh, Pa., offered to furnish natural gas free for 
five years, donate ground, and build a plant cost 
ing $250,000, if the big table-glass factory near 
Martin’s Ferry, O., would remove there. This 
plant would the largest glass works in the 
world, employing over three thousand hands, and 
paying weekly $75,000 in wages. The offer will be 
considered. 


be 


The Northern Furnace Company has been or- 
ganized at Marquette, Mich., with a capital stock 
of $100,000, to operate the old Northern furnace, 
sometimes called the Chocolay Furnace. The fur- 
nace has been out of blast since 1867, but is in very 
good shape, the best of care having been taken of 
the machinery and property generally. The 
contract for a supply of charcoal has been let, 
and the work of repairing the furnace will be 
pushed. New boilers and a new hot blast will be 
put in. 

A Chicago press dispatch reads: ‘ Senator Gil- 
bert A. Pierce, of North Dakota, in an interview last 
evening, said: ‘We are developing at least two 
new industries in North Dakota that the world 
knows little about. Some of our German farmers 
have been experimenting with the sugar beet, and 
they have been so successful that hundreds and 
even thousands will make like experiments this 
year. The temperature and the prevailing degree 
of moisture seem to be admirably adapted to the 
maturing of this vegetable to a point where it con 
tains the greatest possible amount of saccharine 
matter. All over North Dakota we have veins of 
soft coal from three to ten feet in thickness, in 
many places cropping out atthe surface. If the 
beet crop is what it promises to be, arrangements 
to transform it into sugar will be made on a large 
scale, the coal supply being an important factor. 
We have also recently discovered that we can raise 
the best barley in the world, and indications are 
that we shall soon raise vast quantities of it, make 
it into malt, and shipitin that form to the great 
markets.’ ”’ 

A Pittsburgh (Pa.) dispatch says: ‘ The firm of 
Booth & Flinn, whose business as general contract 
ors is more extensive than that of any other in 
Western Pennsylvania, has taken the initial step 
toward The firm has 
brought this season about 100 negroes from Vir- 
ginia, and has made special arrangements for addi 
tional labor of that character; Mr. Flinn said: 
‘We have very much dissatisfied with 
Italian labor. The Italian is too small, and he does 
not eat enough of the kind of food to give him 
strength to do the work required. It is impossible 
to make him understand anything, and he is al 
ways getting into fights and causing trouble. He 
is entirely too handy with the use of thestiletto. It 
is true that we have made special arrangements to 
secure colored labor from Virginia, although not to 
the number of 800 or 1,000, asreported. However, if 
we cannot obtain all the colored men in this city 
that we want, itis most likely that we will draw 
largely from Virginia.’ " 


securing colored labor. 


become 





A special to the New York Tribune, from Fall 
River, Mass., says: ‘*The condition of the print 
cloth market has afforded all concerned 
gratification during the past week. Almost the 
entire production of the capacity of the open mills 
is represented in the stated production, and even 
at that the stock on hand increases only slowly. 
owing to deliveries and spot sales. At3y, cents 
for 64x64s the mills have not displayed any fever- 
ish anxiety to unload. The stock on hand is held 


held by one mill. The market is firm and strong, 


easier to buy than previously. 


signs of moving, and as long as that continues 
market. 
the deliveries, 207,000 pieces. The stock on hand is 
55,000 pieces of 64x64s. Last week’s sales were 
123,.00 pieces, of which 46,000 pieces are odds, 
77,000 pieces are 64x64s; 60,000 pieces are spots, 
63,000 futures. 
in May, 147,000 pieces; in June, 108,000 pieces; in 
July, 57,000 pieces; in 
September, 20,000 pieces. The market is firm at 3,4 
cents for 60x56s, and 8,’, cents for 64x64s. 


The linen trade is deeply interested in one of the 
largest deals which has occurred for some time in 
the dry goods trade—that consummated on Tues- 
day, when five of the Troy mills consolidated 
under the name of the United Shirt and Collar 
Company. The articles of incorporation have 
been filed in the office of the Secretary of State, at 
Albany. The capital stock of the company is 
$2,000,000, and the shares are distributed among 
the individual members of the concerns that have 
entered into the consolidation according to the 
interest they held in their late firms. The new 
concern is composed of the following firms: James 
K. P. Pine, Beiermeister & Spicer, Sanford & Rob 
inson, Marshall & Briggs, and S. A. House’s Sons. 
The board of directors for the first year are S. B. 
Sanford, James K. P. Pine, Fred Beiermeister, Jr., 
David C. Briggs and E. O. House. These are the 
gentlemen whose names appeared on the ar 
ticles of incorporation. The new concern isin no 
way a trust or monopoly, neither will it result in a 
reduction of the prices of labor nor an advance in 
the price of shirts, collars and cuffs. The objeet 
of those who formed the company was to organize 
for the purpose of securing uniformity of price, 
and to effect a saving in the cost of placing their 
productions on the market. Each mill will retain 
its own trade-marks, the only alteration being that 
the different brands will all be handled from the 
one office in the different cities where branches will 
be established. At the present time the united 
firms are represented in New York. Boston, Chicé 
go, Philadelphia and San Francisco. These offices 
will be continued and others established in the 
large centers throughout the country.—Dry Goods 
Economist. 
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mostly by a half dozen mills, nearly half being | 


but during the last few days it has been much | 
The stock in the | 
Providence market continuous to pile up, shows no | 


there is little stability to be expected in the local | 


The week's production was 210,000 pieces; | 


and | 
and | 
There are sold for weekly delivery | 


August, 24,000 pieces; in | 
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to ‘‘franklin,” to scint,” to 

“elk,” to ‘‘tric-trac,” to ‘‘ faradate,” to 

‘‘weber.” There is clearly no lack of choice; 

perhaps America will help us, as it did with 

the verb to ‘‘ wire.”—Murray’s Magazine. 
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Measuring Screws—Pitch and Diameter 
—Varying Pitch in Taps—Uneer- 
tainties. 


** shock,” 





By JARNO. 


In addition to the diameter, it is also some- 
times necessary to measure accurately the 
pitch of a screw thread. “an 
be measured well enough with a scale. 
When threaded with adie the pitch often 
The varia- 
tion is sometimes so great that the screws 
will not follow a tap that is right. In order 
not to throw such screws away a large tap is 
sometimes used, though it might be better 
either to throw them away or to make a tap 
of their varied pitch. To make a tap exact 
in pitch, allowance must be made for change 
by hardening. To determine the pitch varia- 
tions caused by dies and by hardening, a 
special tool is a convenience. Gascon kindly 
showed me such a tool, of which Figs. 1 and 
2, page 11, are sketches, with some changes 
that he suggests. He has used it for about 
twelve years, and it has been of great help to 
him in the production of accurate taps. 

A is a micrometer head with a screw whose 
nib is pointed to an angle of sixty degrees. 
Band C are vernier measuring slides, which 
are carried upon the graduated bar D. On 
the vernier slides are the measuring nibs WV 
and O, each consisting of a cylindrical body 
part and a pointed end, the body part being 
two-tenths of inch and the 
pointed end having an angle of sixty degrees. 
The micrometer head A and the graduated 
bar D are fastened to the frame /, which 
rests upon the bed X, and is free to move. 
The centers S and 7’ are carried in the ad- 
justable stocks U and V, which are tongued 
into the slot PR and clamped to the bed _X, 

To adjust the micrometer and the verniers, 


Some screws 


varies from what was expected. 


an diameter, 





bring together the vernier nibs NV and 0, 
) and place them at an equal distance from the 
| micrometer nib A,as in Fig 3; place the 
micrometer nib so that be- 
tween it and each of the ver 
nier nibs, the perpendicular 
or shortest distance will be 
.0866". Now the 
micrometer so will 
the 


adjust 
that it 
and adjust 
verniers that each will 
one-tenth inch from 
The sum of the two 


read zero, 
sO 
read 
Zcro. 
vernier readings is now two 
tenths of an inch, which is 





the distance apart of the 














The Keystone Handle. 


The illustration herewith represents this 
handle as applied to a hammer, with the 
fastcnings shown ona larger scale, It is in 
tended to be used for hammers, edge tools, 
or other implements requiring a wooden 
handle, the object being to provide for the 
permanent and fixed attachment of the tool 
to the handle. 

The manner of attachment of the parts 
will be readily understood from an inspection 
of the engravings. 

The manufacturer of these handles is E. 
H. Brooks, Lebanon, Pa. 


+ 


In the last month a notable attempt has 
been made to add to the resources of the Eng- 
lish language. Lord Bury, as chairman of 
the Electric Traction Company, wrote to the 
Times to ask for a short word—if possible of 
one syllable—to express the idea of being 
conveyed by electric power. As might have 
been expected, letter after letter poured in, 
full of strange and wonderful suggestions. 
The following are only a few of the cacoph- 
onous verbs which scientific and unscien- 
tific writers alike submitved for consideration: 
to * Lo to ‘elee 


ohm,” ‘‘ volt,” to ‘* mote,” 


‘ 


to to to 





trize,” ** coulomb,” * squirm,” 


two points of the vernier 
nibs ; each of these points is 
one-tenth inch distant from 
the point of the micrometer 
nib A, .0866", which is the perpendicular or 
shortest distance between a side of the microm- 
A, and a side of one of the microm 
eter nibs is one-tenth of the cosine of thirty 


eter nib 
degrees. When the micrometer and one of 
the vernier slides are each at zero, their nibs 
will touch at the points, as in Fig. 4. 

The routine of measuring a sixty-degree 
sharp screw thread is about as follows: 

The micrometer nib A, Fig. 1, is placed in 
a thread space, and the two vernier nibs V 
and O are placed in any two convenient 
A; all 
three nibs are then set so that they will at 
time touch both of the 
three spaces. Then the micrometer reading 
shows the diameter of the thread at the bot- 
tom; the sum of the vernier readings divided 
by the number of threads between the nibs 
gives the thread pitch. Thus in Fig. 1, if 
the micrometer reading is 5,325, then the 
thread 


spaces, one on each side of the nib 


one sides of each 


diameter of the across the bottom is 
.5825 inch, because the zero settings are based 
upon having the nibs together, as in Fig. 4. 
If the verniers each read nine-sixteenths inch 
we have one inch and an eighth as the sum of 
the vernier readings, which divided by nine, 
the number of threads the vernier 
nibs, asin the figure, gives one-eighth inch 


as the thread pitch, 


between 
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Screws having both an odd and an even 
number of threads or leads can be measured. 
To measure screws having the Franklin 
Institute thread, the ends of the nibs should 
be flattened. If the points are taken off so 
that the flat places will be a hundredth inch 
diameter, the nibs can be used to measure 
threads ten to an inch, and finer. The nibs 
can be made to take out and others put in, 
though if any considerable number of screws 
and taps are to be measured it is better to 
have two or more measuring tools complete. 

I have drawn a tapering head to the mi- 
crometer Gascon wishes to caution 
the reader about taking hold of the small 
end in order to move the screw quicker, for 
fear that this feature may be patented. 

To make a tap of such a pitch that change 
in hardening will bring it to standard can 
only be a matter of striking averages. A 
maker would be loath to furnish such a tap 
unless the customer agrees to take all those 
made before the right one is reached. One 
maker of first-class lathes is now making his 
own taps for the nuts of leading screws, 
threading them of such a pitch that the 
hardening will bring them to standard. If 
a nut has not the same pitch as the screw, it 
has a thread bearing only at the very ends; 
when put to work one thread, ora part of a 
thread, takes all the pressure, and by the 
time that all of them are strained or worn to 
a bearing the nut is quite loose, and ina 
condition to continue rapidly to wear out. 

From a city fifty miles away Gascon re- 
ceived a letter written by a man who was in 
high dudgeon because some machine screws 
would not follow a tap. The man was sure that 
this tap was wrong because the same screws 
would follow another tap made by one of 
Gascon’s competitors called Mephit. As the 
man had been a large buyer of taps, and 
Gascon being anxious to learn wherein those 
of Mephit were better, he made a tour of 
investigation, though he felt that the man 
had made some mistake. A tap maker has 
frequent occasion to be an educator, and he 
sometimes submits to loss, more from mo- 


screw; 


© 
re 


tives of policy than from a sense of justice. 
He would as soon think that he lad sent out 
a tap that is not fluted as one that is not large 


enough. Whatever variation he allows from 
the exact diameter should be to have it 


larger, and, except by special order, never 
any smaller than the standard size. The 
screws did not follow Gascon’s tap clear 
through a test piece that was about half an 
inch thick, but they did follow in three- 
eighths inch. In this piece there were two 
holes more—one threaded by Mephit’s tap, 
which the screws followed clear through, the 
other by Mudquill’s tap, which the screws 
followed only an eighth inch. Gascon 
gested that the test piece be planed down to 
three-eighths inch thick just around the hole 
threaded by his tap, which being done, the 
screws went clear through. The man did not 
understand this. Gascon said: 
‘‘Now if you had _ happened 
planed your test piece three-eighths thick, 
Mephit’s tap would have been too large, and 
he, instead of myself, would have been the 
one to get the fault-finding letter. If it had 
been an eighth inch thick Mudquill’s tap 
would have been right, mine large,and Mephit’s 
still larger. Having threaded a hole with a 
tap that is too small, we can, without even 


sug- 


to have 


touching it, make the same tap just right, and 
then too large. How wonderful it is that 
you can change the size of a tap by merely 
changing the thickness of your test tool !” 
The trouble lay with the screws, and is 
one that machinists well know; having been 
threaded with a die that did its own leading, 
their pitch was not standard. They were 
also small in diameter. As they could bear 
only upon two threads in a bole having any 
pitch other than their own, it was Gascon’s 
aim to plane down the test piece until these 
two threads were reached. Holes for ma- 
chine screws are sometimes counterbored so 
as to make the threaded part short enough to 
have the screws follow. I asked Mr. Mc- 
Gregor whether he ever had any trouble with 
the pitch of die-threaded screws because it 
was not like that of the tap; he said: ‘‘ Have 
I ever had anything but trouble?” Mr. 


the screw holes are deep; then, if a screw fits | 
the test tool it is sure to go. 


of them endwise, and then found it would | 
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himself into 
A workman | get the holes large enough with a piece of 
had tried the largest tap, and still the screws | waste around his tap. 
would not go deep enough. With a lead | time if he had begun by threading his screws 
hammer, and almost in anger, he struck one | in a lathe. 


| . . 
lathes in which 





‘ 
re 


4 sweat, by repeated trials to 


He would have saved 


Gascon says that before long we shall have 
1 tap can be put on the 


centers as a test, and an adjustment made 
corresponding to the change of the tap in 
hardening, so as to cut a screw that will 
accurately follow. For the purpose of mak- 
ing slight changes in the lead of a lathe, a 
device having a slide running on a bar that 


See 
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where they did not bear so hard, 


measuring a hundred feet with a thin scale. 
Asa die gets dull the screw is likely to be 
stretched, and the pitch made coarse. <A die 
will stretch soft stock hard. 


more than 














a 


Screws should be tested for pitch as well as 
the diameter of thread. There is a reason 
for getting all the wear out of a die, still, 
after it begins to thread too much away from 
the standard pitch,a farther use of the die 
much trouble the of the 

To size screws to a thin gauge with- 


causes to user 
screws. 
out regard to their pitch gives us but little 


surety that they are right. Just now a work- 





Norton has made screw test tools as thick as 


man hast lost considerable time, and has got 


Threads - Uncertainties. 


To cut a long screw with a thin die is like | 





oy 


can be set to an incline was published nearly 
fifty years ago, by Holtzapffel. A 
principle is used in rifling machines. 


DQ) jae ni 

| D 

Nant 

Serew 
Fig. 1, 
MEASURING SCREWS—SEE Pace 10. 

go, because the blow’ had © strained — the | 

threads that bore hardest into a position | 


similar 
We 
should expect to use this device for feed 


iscrews and others subjected to heavy press 


|ought to resultin good. 


ures, and not for leading screws. 


°<—-- — 


The Chicago carpenters, who contended 
for shorter hours, have gained their point. 
And there is another thing connected with 
their settlement with the that 
That is, the agree- 
ment by which a Board of Arbitration is to 
bea permanent institution. Much good ought 
to come from the efforts of such a board. 


** bosses ”’ 


HANGOTZKY’s HAND SHAPER. 


The following, if coming from a Senate 
Committee, for instance, would sound strange 
to the people of this country. We take it 
from an Associated Press dispatch : 


‘« The committee of the House of Lords, ap- 
pointed to inquire into the ‘sweating’ sys- 
tem, which is causing much of the misery 
among the residents of the eastern part of the 
city, urges the hands to combine, and by or- 
ganization force their employers to pay bet- 
ter wages and grant shorter hours of labor.” 








Hangotzky’s Hand Shaper. 


The accompanying illustration represents 
a hand shaper designed for a comparatively 
large range of work, and it is adapted to 
the work of experimenters, amateurs, etc. 
The machine is worked by a lever 25 inches 
in length; the slot in the lever provides 
means for changing the stroke of the ram 
within the range of 10 inches. The chuck 
swivels to any desired angle, and can be sect 
to a scale marked off on the head of the ram, 
the scale ranging from 0 to 90 degrees either 
way. The knee supports a table to which 
the work is clamped ; the knee is also placed 
on the side and arranged for the reception of 


work. The table is moved along either way 
with an automatic feed actuated from the 
ram. 


As will be seen, the machine is very com- 
pact ; its weight is about 70 pounds ; and 
on the bench it takes up about as much room 
as an ordinary vise. With a depth of cut 
of about , of an inch, and an exertion of 
12 pounds pressure on the end of the lever, 
about 60 square inches of surface can be 
gone over and removed with the aid of this 
machine in 25 to 30 minutes. 

The inventor Mr. Hangotzky, 
Academy street, Newark, N. J. 
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The Cincinnati Meeting of the Amer- 
ican Society of Mechanical 
Engineers. 


The twenty-first meeting of the American 
Society of Mechanical Engineers was con- 
vened at the Scottish Rite Cathedral on Tues- 
day evening, May 18th, at 8 o’clock, Mr. 
Geo. A. Gray, chairman of the local com- 
mittee, calling the meeting to order, and in- 
troducing Mr. M. E. Ingalls, president C. C. 
C.& St. L. R’y, who cordially welcomed 


| the society to Cincinnati, and said that what 
| would 


seem the most appropriate action 
would be to thank the society for having 
chosen the city for its place of meeting. In 
looking over the catalogue of the society he 
had been greatly surprised at the array of 
great names included in its membership, and 
called attention to the great advantage it 
would have been to the world if such a so- 
‘ciety had been formed in 1780 instead of 
| 1880, and had kept its records as carefully 
as they were now being kept. The history 
of the development of the country could 
| then have been read from the record of its 
transactions. After mentioning the advant- 
| ages of the city as a manufacturing point, 
he assured the members that all the citizens 
| of the city would join in a most hearty wel- 
|}come, and that if there was anything in 
|the city which the engineers wanted and 
| that the committee did not supply them 
with, it had only to be mentioned, and a new 
| committee would be immediately appointed. 
| Prof. Eddy, of the University of Cincin- 
‘nati, also made an address of welcome, rep- 
resenting especially the educational interests 
of the city. President Smith, in 
replying, paid a high compliment 
to the engineering development of 
the city, and expressed confidence 
that the meeting, which for the 
first time was held there, would 
be of interest and profit. 

On account of sickness in the family of 
Prof. Hutton, he was prevented, at the last 
moment, from attending, and Mr. C. J. H. 
Woodbury acted as secretary, performing 
that duty in a very satisfactory manner. 
Prof. Denton not being present, the secretary 
read an abstract of his paper on the Measure- 
ment of the Durabiilty of Lubricants, which 
has been published in our columns, 

Mr. T. R. Almond, in discussing the 
| paper, mentioned a case which had come 
| within his experience, in which a bearing 

/had run for about twelve months supplied 

| with one and a half points of oil, which, 

when it had been reduced to one pint, was 
replenished by the addition of one-half 
| pint, the result being that the bearing at 
|once began to heat, and continued to do so 
for several weeks, after which it again cooled 
|down to its normal temperature, showing, 











he thought, that oil might, under certain ci; 
cumstances, be improved by use. 
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Several members discussed the matter, 
referring to experience with the Westing- 
house engine, the crank of which runs in 
oil, also to the fact that engines have been 
run without cylinder lubrication after a 
good surface was secured, Mr. Strong recom 
mending for this a mixture of beeswax and 
plumbago. 

Prof. Webb thought the results obtained 
by Mr. Almond might be due to the fact that 
evaporation of oil took place in use, and that 
the oil happened to be of such character as 
to be improved by that evaporation for the 
service it was being used for. 

Mr. ©. 8S. Dutton read a paper on Some 
Experiences with Chain Cranes, having with 
him some specimens of broken links of 
such chains. The paper was discussed at 
length by Mr. Henning, who agreed sub- 
stantially with the position taken by the 
author, the most important conclusion being 
that crystallization did not take place under 
anything like fair treatment, but that the 
failure of such chains was to be attributed 
almost entirely to poor material, or material 
not adapted to the purpose. 

The reading of Mr. Barrus’ paper on Mem- 
oranda on Indicating Engines of the steamer 
‘* City of Richmond ” completed the session. 

Wednesday morning’s session opened with 
the reports of the tellers of election and of 
the council. The total membership now 
reaches 1,133. The report of council gave 
the particulars as to the purchase by the 
society of the new building on 38lst street, 
New York, which has been already referred 
to. The cost is $60,000 and the response of 
the members to the request for funds with 
which to make a sufficient payment to secure 
the transfer of the property had been very 
satisfactory,over $10,000 more than was neces 
sary for this purpose having been promptly 
subscribed. The secretary also read a report 
from a committee appointed to memorialize 
Congress on the subject of taking some suita- 
ble action in recognition of the services of 
John Ericsson. The report was in the form 
of an address to the Senate and House of Rep- 


AMERICAN 


resentatives, and after reviewing at length 
the important services of Ericsson to the 
country, calls attention to the fact that this 
his adopted country is the only one almost 
among civilized countries that has failed to 
take some appropriate action in his honor. 
They therefore ask that this be done by 
Congress, not specifying the method or form. 

Reports of committees on Duty Trials of 
Pumping Engines and on Uniform Methods 
of Tests were received and accepted by vote 
of the society. Mr. Henning on behalf of the 
latter committee stated that its work was not 
yet completed, especially that part of it 
which related to shop or routine tests, which 
they hoped to be able to present a standard 
method for, which would be uniform, and 
so make all such tests comparable with 
one another in all countries. The commit- 
tee had already done much, as was shown by 
its report, but there yet remains much 
todo. On motion the committee was con- 
tinued. A motion was carried to appoint a 
committee of seven members to examine and 
report on the comparative economy of simple 
and compound locomotives, the motion 
bringing on a discussion which showed that 
much interest was taken in the subject. 
After this the rest of the session was taken 
up by presentation of professional papers, 
and as the rain continued to pour down, the 
carriage ride which had been arranged for 
the afternoon was postponed, and the entire 
day and evening devoted to the reading of 
papers and to topical discussions, some ac- 
week 
together with the account of the excursion 
to Hamilton on Thursday, and the reception 
by the citizens of Cincinnati in the evening. 

The attendance at the meeting was very 
good, and much interest was manifested in 
the reading of the papers and in the discus- 


count of which will be given next 


sions. 
a 
A curious as well as distressing elevator ac- 
cident occurred in this city recently. 
elevator was to be repaired, and three men 
| Were working atit. They had the cage down 
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at the bottom, and proceeded to disconnect 
the cable from it without disconnecting or 
arranging any support for the counter- 
weight. Two of them had hold of the cable 
when it was got loose from the cage, and 
they hung on to it while the heavy counter- 
weight pulled them up toward the top of the 
building. One of them let go when he 
reached the second story, and, falling to the 
bottom, broke both his ankles, and otherwise 
seriously injured him. The other man hung 
on until he reached the top, where, of course, 
his hold was broken, and he fell the whole 
distance, dying in a few moments. 
ms > = 

The papers contain the news that the At- 
torney General of Ohio has brought suit 
against the Standard Oil Company to deprive 
it of its charter, the ground upon which the 
suit is brought being that the company has 
forfeited its right by going into a trust com- 
pany, and receiving its certificates of stock 
instead of its own shares, none of the trustees 
of the Trust Company residing in the State. 
This suit will probably prove quite annoying 
to the Standard, and may cost it considera- 
ble money to settle; but that it will result in 
seriously crippling or interfering with its 
operations few will believe. The Standard 
Oil Company has shown upon several occa- 
sions that it owns a pretty good share of Ohio. 

a 

The Old Colony Railroad Company has 
determined to test the constitutionality of the 
Massachusetts law that provides for work- 
men receiving their pay once a week. The 
road has been indicted, and will undoubtedly 
take the case to the higher courts. 


RR 

There is soon to be taken a census of the 
United In taking this census it is 
proposed that the inhabitants shall answer— 
under heavy penalty for refusal—some of 
the most extravagantly foolish questions 
ever before conceived. If the taking of the 
census is carried out in the letter of the law, 
it will be one of the most inquisitorial 
schemes ever devised in this country. But 


States. 


there are a good many questions to be pro- 
pounded that sensible men will not answer, 
and that will be the end of it. There are 
questions in the schedule that a Russian 
would take a trip to Siberia before he would 
reply to. 

——- OR 


Kaiser Wilhelm, of Germany, in his re- 
cent speech at the opening of the Reichstag, 
spoke strongly in favor of ‘‘ protection of the 
workingmen.” Better let the workingmen 
protect themselves. They will do this if 
treated as other citizens are treated. But 
the simple fact is that the workingman 
has to provide, by his labor, for all the ex- 
penses of government, and in Germany one 
item of this is the support of an immense 
army—a tremendous contingent—of idlers. 
Just how his condition is to be materially 
remedied the kaiser does not explain. In 
time, we have no doubt, it will be explained 
to the kaiser. 

es 

The great fire at Elizabethport may de- 
prive some hundreds—possibly thousands— 
of people of a chance to earn their living for 
months to come. That is the worst feature 
of the case. The loss of the Singer Com- 
pany, although very large, is said to be cov- 
ered by insurance.— Mail and Express. 

Quite true; but this loss to the insurance 
companies must, in the end, be made good 
by people who ‘‘want a chance to earn their 
living.” It is a loss to men who work. 








Machinists’ Supplies and Lron. 
New York, May 17, 1890. 

Iron—American Pig.—The demand is no better 
than one week ago. Few large orders are being 
placed, the stock being left in first hands. There 
has been a feeling that holders would give way a 
little in price, but if they are doing so it is only to 
a small extent, and very quietly. There are good 
reasons for believing that prices will be held at 
about present figures until some unforeseen change 
takes place, but rather excessive production leads 
consumers to hope for easier prices. 

We quote, for Northern brands, Choice, $18 to 
$19 for No. 1 Foundry; No. 2, $17 to $17.50. South- 
ern brands can be had for $16.50 to $17 for No. 1 
Foundry, and $16 to $16.25 for No 2. 

Seotch Pig—There is very little doing in Scotch 
brands. Quotations are: Eglinton, $19; Dalmel- 
lington, $21.50; Coltness, $25. At these prices there 
will be little Scotch Pig sold here. 

Bessemer Pig—Prices have ruled $17 to $17.50. 





BRADLEY 
HAMMERS 


ano FORGES. 


The BEST HAMMERS in the WORLD 
RUN BY BELT, 


Over 1500 In Use. 
Three Styles, 15 Ib. to 500 Ib. Heads. 


Our FORGES heat irons fast enough to keep 
Hammers and men fully employed. 


Send for Catalogue and Prices. 
BRADLEY & COMPANY, Syracuse, N. Y. 
14 Warren St., NEW YORE. {8 Sudbury St., BOSTON, 





JOHN WILEY & SONS, 


63 East 10th St., N. Y. City (2d door west of Broadway, ) 
HAVE JUST PUBLISHED, 
CARNOWTsS REMRLECTIONS 
ON THE 
Motive Power of Heat, 
Edited and translated by 
PROF. ROBERT H. THURSTON. 


12mo, Cloth, $2.00. 





THE FOX PATENT UNIVERSAL TRIMMER 
OVER 2200 IN USE, 


ORIGINAL IMPROVED 


Saves Time, Saves Money. 


From New 
Three Sizes, 


Patterns, 


NO PATTERN ROOM COMPLETE WITHOUT THEM 
send for cireular, Mention this paper 


THE FOX MACHINE CO., GRAND Rapios, Micu. 


Fitchburg Machine Works. 


Manufacturers of 


METAL-WORKING MACHINES. 


OFFICE AND WORK#, 
13 to 21 MAIN STREET, 
Fitchburg, Mass. 
Send for Catalogue (E.) 


>, THE NORTON DRILLS. 


( CE tM) FOR LIGHT, SENSITIVE 





AND RAPID DRILLING. 


q 

1, 2, 3, 4 or more Spindles, Sensi 
tive or Automatic Feed. 

To drill from 0 to 1-2 inch holes. . 

The Latest and Best; most con 
venient, sensible and durable Drill 
on the market. 

Have Balanced Spindles and Bal 
anced Tables. 

Write for prices and description, 
or for Special Machinery. 


NORTON & JONES, 


MachineTool Works, 
PLAINVILLE, CONN. 


FORMERLY 
W.P. NORTON, BRISTOL, CONN 





Issues of the AMERICAN MACHINIST, March 
22d, April 12th, May 10th, July 12th, 1884, con- 
taining Our Original Exposure of FINK ?S 
LUBRICATING MIXTURE HUMBUG, 
sent by mail, at 5 cents per copy, postage paid. 








GEO. F. BLAKE MANF’G CO. 


Bee ter c VERY VARIETY 
OF OF 


laeersum 42 aonton 


95 & 97 LIBERTY ST., 111 FEDERAL ST., 


NEW YORK. 


sana ee. ENGINES 


BOSTON. 


A SPECIALTY 


STEAM 


THE DEANE 


OF HOLYOKE 


PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





For Taps, Dies, Punches, Milling Cutters, 
Lathe and Planer Tools, Cold Chisels, Edged 
Tools and Hardware of all kinds. 


STEEL 


64 & 66 So, CLINTON ST., 
CHICAGO, ILLS. 


CRESCENT STEEL CO., 


136 FIRST AVE., PITTSBURGH, PA, 


480 PEARL STREET, 
NEW YORK, N. Y. 





Improved Screw Cutting L ATHES 
Foot and Power 


Band, Circular and Scroll 


Drill Presses, Shapers, 


Saws. Machinists’ 


on trial. 


Tools and Supplies. Lathes 


Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 167 W. 2d St., 


CINCINNATI, O. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents, 





TOBIN 
BRONZE 


Send for Circular. 


Rods for pumps and bolts. 
for pump linings and condenser tube sheets, &c. Ingot metal for 


CHICAGO. 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 


CAN BE FORCED HOT. 
Yacht shafting. Rolled sheets and plates 


ear and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers. 


NEW YORK. 





BETTS MACHINE (OMPANY, 


WILMINGTON, 


METAL- 


DEL., 


MAKERS OF 


WORKING MACHINE TOOLS 


FOR 


Locomotive, Bridge and Engine Builders, 





Railroad, Car and Machine Shops 


AND 


lron and Steel Works 
Generally. 
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Steel Rails—There bas been a slight falling off in 
prices. Orders have been placed at $30.50. Agents 
hold to $31, but it is probable that a little lower 
figure would be acce pted. 

Bar Iron—Prices are inclined in the direction of 
favoring the buyer. Common has sold at $1.85, 
medium $1.90, and refined $2, in round lots deliv- 
ered at dock. 

Lead—Comparatively small lots are offered. 
Dealers are holding for 4.15¢ , while consumers bid 
4.10c. 

Oil—Prime lard is held pretty firmly at 58c. 

Spelter—There is a fairly good de mand, but not 
enough to stiffen prices mate —, B age ong rn is 
held at 5.10c. to 5.15¢e. for Ordinary, 5. . to 5.25c. 
for Prime, and 5.45c. for Extra Choice , 

Tin—The market is firm, with an evident inten- 
tion to maintain recent advances. Jobbing lots 
have sold at 21'4e. to 213¢ce. 

Antimony—Hallett’s, 19!4¢. to 19¥ge.; Cookson’s, 
25c. to 2b6ec. 


+*WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 











Wanted—Draftsman who is e - ‘d with are elec 
tric apparatus. Address 8. N. Am. MACHINIST. 
Wanted—Good general mac teed to work on Cor 
liss engines, ice “and refrigerating machinery. Ad- 
dress Frick Company, Waynesboro. Franklin Co., Pa. 
Malleable iron foreman is open for engagement; 
understands mixing and melting. General jobbing 
shop preferred. X, AMERICAN MACHINIST. 
Wanted—Situation as foreman by practical ma- 
chinist thoroughly experienced on engine and gen’l 
machine work. Address **D,”’ Am. MACHINIST. 


Wanted—For three months, a mechanical drafts 
man. Apply at once to the Clapp & Jones Mfg. 
Co., Hudson, N. Y. 


Wanted—Capable foreman for job iron foundry 
inConn. State experience, and salary expected. 
Address Mach’y Castings, AMERICAN MACHINIST. 

Wanted—A first-class pattern maker. Steady 
work and good pay to the right man. Address Box 
16, AMERICAN MACHINIST. 

Wanted—First-class machinists. Steady work, 
good pay, toright men. Address, stating work ac 
customed to, habits, ete., Box 19, Am. MACHINIST. 

Wanted—A first-class shafting turner to work on 
a regular shafting lathe. Steady employment in 
St. Louis, Mo. Address Box 18, AMERICAN MACHINIST. 

Machinists Wanted—First-class floor hands and 
fitters of large experience and of good habits can 
find steady employment and liberal wages. Ad 
dress Morgan Engineering Company, Alliance, O. 

Machinists Wanted—First-class vise and lathe 
hands on punching machinery and machine tools; 
also pattern maker. Steady job and good pay. W. 
Frech Machine Works, Streator, IIl 

A mechanical engineer who has been sup‘t of 
large works for years wants position. Engines, 
boilers, sugar and general machinery. New York 
City. References. Box 20, AMERICAN MACHINIST. 

Wanted—Competent mech. draftsman, familiar 
with saw and shingle-mill mach’y. State age, exp., 
married or single; enclose photo; give refs., wages 
wanted. Steady employment. D.R. Co., Am. Macu. 

Wanted—Foreman for machine shop in large city 


| in Wis., employing about 100 men. One posted on 


Corliss engines and ice machines, and who under 

stands German, preferred. S. A., AM. MACHINIST. 
Tool maker and machinist, with long experience 

on all kinds of work, wants a position where skill, 


| experience and ability to handle men are required. 


References, Address ** Machinist,”’ P. O. Box, 1592, 
Philadelphia, Pa. 


MACHINIST 


Wanted—A foreman boiler maker for a first-class 
establishment on the Pacific coast. He must thor- 
oughly understand marine and stationary boilers; 
also repairing. Apply, by letter only, to Boilers, 
AMERICAN MACHINIST. 

A practical foundry foreman desires a position 
as such. Had 20 years’ experience in every grade 
of foundry castings; 1s perfectly sober and reliable 
mi = will give the best of references. Address R. 
L. N., 151 Oakland st., Brooklyn, E D. 

Wanted—10 or 12 good machinists, principally vise 
hands. Only those familiar with the erecting of 
wood-working machinery need apply. This will be 
a good opening for ambitious young men. Address 
E. & B. Holmes, 59 Chicago st., Buffalo, N.Y. 

Machinist of 25 years’ experience, having filled 
position of foreman, master mechanic, desires 
position taking charge of shop. Has been used to 
marine engine work, cotton compress, rolling mill 
work, sugar machinery, ete. Address G. P., Box 
1592, Philadelphia, Pa. 

A Shop Foreman—A foundry and machine shop 
employing about 200 men, located within 50 miles of 
Boston, is in need of a machine shop foreman who 
knows how to obtain first-class work from menand 
tools in the fewest possible hours. A man with 
some experience in printing presses preferred. 
Address ** Webster,’ care AMERICAN MACHINIST. 





—- MISCELLANEOUS WANTS 
Advertisements will be inserted under this head at 
35 cents per line, each insertion, 
Cheap 2d-h’d Lathes & Drills. S. M. York, Clev’d,O. 
Koopman’s Scales for quick measurements. 
Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 
New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, Ohio. 
Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J 
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Turned and Highly Polished Iron and Steel Shaft 
ing aspecialty. Merwin McKaig, Cumberland, Md 


Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 
‘astings of every description and machinery built. 
Peat ‘edar Point Foundry, Port Henry, . 


Wanted—Customers for our new Radial Drills 
C. H. Baush & Sons, Holyoke, Mass. 

For Sale—Patent right of Calipers. Address E 
\. Faucett, 14 E. 7th St., Wilmington, Del. 

Engineers wanted to send their addresses and re 
ceive free a UYcent book, “Hints and Suggestions for 
Steam Users.”’ Lord & o., P.O. Box 1262, Phila., Pa. 

Simonsen-Walter Mfg. Co., Jefferson City. Mo.., 
with modern foundry, machine and wood-work 
plant, wants spec. to manuf. for Western trade. 


Wanted—A good second-hand planer, 7 or 8 feet 
square by 12 or 14 feet long. Address Box 17, 
AMERICAN MACHINIST. 

Wanted—A large boring bar, 12 ft. long, with slid 
ing and facing heads; the latter to reach 4 ft. in 
diameter. Rand Drill Co., North Tarrytown, N. Y. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent Scale in steam boilers 
at acost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Seale Resolvent Co., 
Pittsburgh, Pa. 

For Sale Foundry and Machine Shop with plenty 
of orders ahead, in Western town of 7,000 popula 
tion— coal mining district. Will sell half interest to 
a good machinist. Address Box 9, AM. MACHINIST. 

For Sale—The patent on a hand-shaper, especial 
ly adapted for tool makers, experimental work or 
small machine work. Description of shaper with 
wood cut, on application to John F. Seidel, 176 Wil 
liam st., Newark, N. J. 
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Keystone Handle. 


A permanent and reliable 
method of attaching Ham- 
mers and all Edge Tools to 
Handles. 












Address, 












E.H. BROOKS, 


LEBANON, Pa. 


KE DUCES PRICES OF 


LeCOUNT’S LIGHT STEEL DOG. 


No. INCH, PRICE. No, INCH. PRICE 
ee) eee ee ee ea $1. 

eee eee Small ‘Set of 8—5. 50 | 
ee ee it ate 1.40 | 
4 s ae 60 BO vaoscte cbaes 1.50 
eee ARSE 75 ‘3 re 3M..... 1.70 
6.....1% sis... . 1.90 
‘ § 154. 1.00 Full Set of 12—12.00 

a2 “WN, meCcovu ara. 


SOUTH NORWALK, CONN. 





91 Liberty eee, 
NEW YORK, 


It is a fact established 
beyond all dispute that 
the most economical of 
all methods of supply- 
ing steam boilers with 
feed water is by the use 
of a pump driven by a 
belt. The Economic 
Pump is geared five to 
one. Itis compact and 
systematic in design, 
and all parts are ar- 
ranged for durability. 














BUFFALO FORGE Co., BUFFALO, N. Y. 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, 

(Registered English Patent Agent According to Act of 
Parliament,) 
252 BROADWAY, NEW YORK. 

European Patents obtained at low rates and sold 
on Commission through London House. <A good 
invention is worth as much in Great Britain as in the 
United States. Competent draftsmen employed on 
the premises, and special terms allowed inventors 
also obtaining their U. S. patents through the 

Agency. (CORRESPONDENCE SOLICITED.) 


TO INVESTORS OR MANUFACTURERS. 


A desirable article to manufacture, 
—A line of heavy machinery 
—Which has been well tested. 

—Is now in practical use. 
—Secured by Patents, 


Address, NOTTAD, 


E. DES MOINES, IOWA. 





Box 44. 








SAVE MONEY, 





BY BUYING YOUR 
STRAT, JOINTS 
™“m™ COOKE & CO., 


22 CORTLANDT STREET, NEW YORE 


WRITE FOR PRICES, 
Mentioning American Machinist. 


“Star” Screw Cut- 
Foot Lathe ting Auto- 


Swings matic Cross 
9x25 in. A Feed, etc. 













Catalogue 
Free 
of all our 


Machinery. 


Scroll Saws, 

Circular 
Saws, Lathes 
Mortisers. 


Secs Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 











| Satara Belt Dressing is 
the only preparation of 
kind that preserves belt- 
ing while making the 
running of loose belts 


SAVE BELTING. 





SAVE POWER. 


possible, and doing away 
entirely with — slipping 
| belts. 


MANUFACTURED BY 


‘Lennox & Briggs, 


| Leather Manufacturers, 





SAVE LABOR. 





SAVE MONEY. 


Send for Circular. Haverhill, Mass. 


WILLIAM JESSOP & SONS, L’D. 


MANUFACTORY, Chief American ace, 


SHEFFIE xp, | les oe NEW YORK, 


BSBNGLAND. 











i 

S| pte PF 

BEST Ge | — é 

TOOL EB’ @ fg 
Cold Medal, rE El » 


BEAMAN 
& SMITH 


PROV. R. I. 





“SNIHOVW 
ONITIIW 


3 1GNIdS 
IWLNOZIXYOH 





FOR 
ENGINES 

& MACHIN 
DYNAMOS. ERY, 


A. J. WILKINSON & (C0., 


184 Washington Street, 
BOSTON, MASS. 


SPEED 

















HW. JOHNSNFG.CO. a 


i 87 MAIDEN LANE, 








ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW, JORNS MANUFACTURING ¢0, 


87 Maiden Lane, NEW YORK. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S1o Walnut St., Philadelphia. 


(3 Our New and Revised Catalogue of Practical and Scien- 
tific Books, 80 pages, 8vo., and our other Catalogues and Cir- 
culars, the whole covering every branch of Science applied 
to the “arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


JUST PUBLISHED. 


1 Vol. 12mo., cloth, $1.50. 


SLIDE VALVE GEARS. 


AN EXPLANATION OF THE ACTION AND CON- 
STRUCTION OF PLAIN AND CUT- 
OFF SLIDE VALVES. 


BY 


FREDERIC A. HALSEY, 
MECHANICAL ENGINEER, 
FULLY ILLUSTRATED. 
ANALYSIS BY THE BILGRIM DIAGRAM 











23 Barray | and 2 Wr | Warren Sts., New York. 


D. VAN NOSTRAND COMPANY, 








—HIGH DUTY— 


ORTHO TON vom Engine 


— FoR —— 


WATER WORKS 


OVER 100,000,000 DUTY 


— GUARANTEED — 


SEND FOR RECENTLY ISSUED PAMPHLET 


HENRY R. WORTHINGTON 


NEW YORK CITY. 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtiand Sts., Cheveland, 0. 
101 Chambers Street, New York. 
85 Quecn Victoria St., London, Eng. 





Castings for High Speed Steam Engine. 


CYLINDER, 4 in. x 4 1+ in, 


T. SHRIVER & CO,, IRON AND BRASS FOUNDERS, 
333 E. 56th St., N. Y. City. 

Sets of Castings for Engine illustrated above, with Cast- 
steel Shaft, Connecting Rod and Rock Shaft, and ‘Brass Bear- 
= boxed and delivered on boat or cars, in this city, on re. 

t of $38.00. This includesa blue print of working rawing- 





GLEASON MACHINE TOGLS 


Engine Lathes, 22 inch to 72 inch swing. 
lron Planers, 26 inch to 84 inch wide. 


HILL, CLARKE & CO., 


6 OLIVER ST., BOSTON. 


-_ 
a 





ud || 


1'Y 39N301A0 
SQUYYVHOYd 


NEW 


STANDARD 
PUNCHES. 


10yJ qQwieq™ uo 
WHLSAS LSaa 


“1331S ONV NOU! 


JNIHINAd 





IMPROVED COUNTERBORES. sharpen when 

sharpen when 

by removing t foll ow various sized 

pa ol will square i. a a and can be used 

as a Rose Reamer. Made to standard sizes, also for 

Screw Heads. Warranted. Send forprices. Fine 
Tools a specialty. 


R. M. CLOUGH, 


MERIDEN, CONN. 








DROP FORCING, 


SPEIRS & MOORE, WORCESTER, Mass. 











Almond Drill Chuck, 


Sold at an i) Machinists’ 
mo Supply Sto 
=” T.R. ALMOND, 
83 & 85 Washington St 
BROOKLYN, N. Y. 





Belt Power Air Pump and 
Condenser. 


CONOVER & CO,, 


CONSULTING 
MECHANICAL ENGINEERS 
95 or ST., 

YORK, 
No Air aan + 15 to 50 per cent 
fuel saved or equal amount of 
power gained. Runs with same 
economy as engine, 
Adapted to all kinds of En- 
gines, Send for Circular. 








MCFADDEN CoO., 


1025 MARKET ST., PHILADELPHIA, 


LACKAWANNA 
GREASE CUP 


win Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 

| OF COTTON-WASTE, PREVENTS 
DRIPPING AND SPATTERING. 

A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 

, lubrication of machiner Works 
Ey caealy wellin every possible position. 


~ Lackawanna Lubricating Go,, 


41 Coal Exchange, Scranton, Pa. 





SOME NOTABLE ARTICLES 


APPEARING IN BACK ISSUES 
OF THE 


AMERICAN MACHINIST. 


The ilies list is published to facilitaie 
the ordering of back numbers containing 
them. Any of these issues can be ordered 
through any newsdealer, or of the publish- 
ers direct, at the price then ruling, viz : 
5 Cents a Copy. 


1886. 

Pattern Making, Various Articles on. 
Barrows. Appearing in 29 issues. 

Foundry Practice, Various Articles on. 
Masters. appearing in 16 issues. 

Strength of Different Mixtures of Cast-iron and 
Method of Testing. By Robt. E. Masters, April 
24. 

Foundry Practice, Articles on. By poner man. 
(LC. Jewett.) Aug. 14, Sept. 25, Dec 18. 

Foundry Practice, Articles on. By S. Bolland, May 
8, 22 29, June 26, July 10. 

The Morton-Poole Roll Grinding Lathe. By Joshua 
Rose, J. G. Tramis, Geo. H. Babcock and C. A. 
Smith, July 3, 24, Aug. 7,14, 21,Sept. 25. 

Machine Shop Cost and Time Accounts. By A. J. 
Shaw, Henry Metcalfe and C. A. Burton, April 
3, 17, May 8. 

Tests of Iron. By David Spence, April 17, Oct. 30. 

Traction on Grades. By A. B. Ropes, Oct. 30. 

Wilson’s Valve Gear for Locomotives, Oct. 30. 

Casting Face-plates Face Up. By David Spence, 
Oct, 2. 

A Job of Shaft Straightening. By F. L. Johnson, 
Oct. 23. 

Inventory Valuation of Machinery Plant. 
lin Smith, Aug. 7. 

Making a Cast-iron Sheave. 
3). 


By F. W 
By Robt. E. 


By Ober- 

By P. S. Dingey, July 

New Dredge Boiler designed by Norman Wheeler, 
July 17 

Core Oven with Rotating Back. By Thos. Wathey, 
July 24. 

Universal Table for Lathe Change —_ for Screw 
Cutting. By Joshua Rose, July 

Gating, Clamping and Securing Cteplets By Mat- 
thew Wiard, May 1. 

i: — ‘and Manner of Making Blue Prints. 

. L. Redfield, July 31. 
Some pal ssure Tests. By C.O Sine, Nov. 27. 
An eet Mandre 1—Turning lapers. By Chas. 
Seach, Nov. y 

Core Making in ie By David Spence, Nov. 
20. 

Making Pattern for Spiral Grooved Drum. By Geo. 
Allge, Aug. 14. : 

Rolling Conic Sec aes Applied to Gears. 
B. Grant, Nov. 

Ninety-inch Nall Fire-box Boiler, Nov. 6. 

Spacing inthe Milling Machine. By Chas. 8S. Beach, 
Aug. 21. 

Engine Crossheads. 

Traction and Adhesion. 

Internal Key- “seating on Milling Machines. 
B Landis, April 1 

Tapping Holes in Boilers. 
24 


By Geo. 


By J. G. Tramis, Aug 21 
By A. B. Ropes, Ang. 28. 
by ‘A 


By A. B. Landis, Apri 


How to True Emery Wheels. By L. Best, Apr | 24 

Work and System in the Drawing-room. By C L 
Redfield, Aug. 28. 

Oiling Lathe Carriage Ways. By Wm. H. Bradt, 
Aug. 2k. 

Moulding a Screw or Worm without Cores. By 
George Allge. Sept 11, 18. 

Power Ab-orbed in Cutting Cast-iron. 
Hobart. Sept. 11, 18. 

Moulding Screw Propellers in Loam. 
Devlin, Sept. 18. 

Dimensions of Wrought iron Pipes in England. By 
A. G. Brown, Sept 4. 

Truing Up and Replacing Milling Machine Centers 
with Accurate Alignment. By A. B. Landis 
Jan. 16. 

Methods of Working and Tempering Steel By 8S 
Ww. Goodyear, Jan. 9. 

Slotting Tool. By J. J. Bingley, May 8 

How to Make Clean Solid Castings at Least Possible 
Cost. By Matthew Wiard, April 10 

Truing Milling Machine Centers. By W. R. Ballou 
April 10. 

Lining Engine 
10 


By James F 
By Chas. A. 


Lathes. By Chas. S. Beach, Apri 
By J. G. Tramis, April 10. _ 

By A. B. Landis, April 10. 

By John J. Grant, April 10. 
By Fred. H. Colvin 


Steam Piping. 

An Equalizing Dog. 

Screw Cutting Dies. 

Some Bendy Shop Tools. 
April 3 

Moulding Bells for Blast Furnaces in Green San 
Without Patterns. By Geo.O Vair, April 3 

Furnace for Heating Long Bars. By 'W. G. Riel 
ards, April 3. 

Cutting Tools—Roll Turning. 
Oct. 16. 

Hydraulic Forging. 


By 8S. W. Goodyear 


By J. Richards, July 10. 

A" Box ” Jig. By C. E. Simonds, June 19. 

Cheap Testing Machine. By Wm. Merrill, Feb. 6. 
Boring Deep Holes By A. B. Landis, Mar 2 


By S. W. Goodyear 


Math 


Shaw 


§. Dingey, 


May 8&. 
Working Steel and Iron. 
Feb. 13. 
Inventory Valuations of Patterns. By W. E. 
son and others, Jan. 9, Feb. 13, 20, Mar. 6 
Making Cast-iron Half Boxes. By A. J. 
Feb. 6. 
Draining Steam Pipes. By W. E. Crane, Feb. 6, 
Brazing and Welding Iron. By J. F. Hobart 
Mar. 6 
Deep Holes by Continuous Boring. By A. B. Lan 
dis, Mar. 27. 

Slotting Machine Tool. By Wm. Foster, Mar. 20 
Compound Engines for Stationary or Factory P a 
oses. By W.H Hoffman, April 24, May 1, 
Engineering Subjec ts, Articles on. By W. H. Hott 

man, Mar. 13, July 24, 31, Aug. 21, Oct. 9. 
Self-seatemned Engines. By W. H. Hoffman, Feb 27, 
Mar. 6. 
Curving Qualities of Locomotives with High and 
Low Centers of Gravity. Oct. 16. 
Making Large » Spur Gear Wheels. By P.S 
Oct. 
Normal The ory of the Gear Tooth Curve. By Geo. 
B. Grant, Mar 13, 20. Oct. 
Return Tubular Boilers. 
Dec. 4. 

Chimneys for Steam Botlers. By Wm. Lowe, Mar 
27, May 15. By F. A. Halsey, May 1. 
Railroad Cost Cards and Expense Sheets, April 24 
The Milling Machine—Its Construction and Uses. 
By John J. Grant, Mar. 20. 


Mechanical Arrangements of the N. Hudson Coun- 





ty Cable Railway, Mar. 20. 


By Wm. Lowe, Nov. 27, 





HALL DUPLEX STEAM PUMPS. 


Send for r 1890 Cat Catalogue. 


HALL STEAM PUMP C6., 


91 LIBERTY 


Fire Pump. = PITTSBURGH. 


CHICAGO. 


ST., NEW YORK. 


ST. LOUIS. pune Souuiied. 





BUFFALO, N-Y. 


STE, 








THE BUFFALO 


FOR: 


STEAM PUMP CO. 


& - MANUFACTURERS OF 


M PUMPS 


ALL. DUTIES. 





WHY THIS IS PUT HERE! 


For thereason that if you are 

earaeted in raising water & other 

aquids by steam powst, we wish to 
your attention to 


ee’ 


CHEAPEST & BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
More Efficient, Simple, Durable, and more Economical, both as to running 
expenses ane Rawr er eety than ~ Steam Pum 


Call or write for our new 96 


Uustrated Descriptiv 
Prices, and hundreds of A-1 Tootknoniahe Mailed Free. P 


Pp. 
k containing Full Particulars, Reduced Net 


PULSOMETER STEAM PUMP CO., 120 LIBERTY ST., N. Y. 





CRUCIBLE AND OPEN HEARTH 
CAMERON SELF-HARDENING 


STEEL 


ESTABLISHED 185090. 


HOWE, BROWN & CO., L’t'd, Mfrs., Pittsburgh, Pa. 


BRANCH OFFICES: (2 Cliff St., New York. 


RINE ‘TAPS, 


127 Oliver St., Boston. 228 Lake St., Chicago. 


DIES, 


REAMERS, E’IC. 





LIGHTNING AND CREEN 


RIVER SCREW PLATES. 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Up:etters and Other Labor-Saving Tools, Send for Price List. 


WILEY & RUSSELL MFG. 


co. s 


GREENFIELD, MASS. 





CYLINDER SIGHT 
FEED CUPS. 


BRASS FOUNDERS AND 
FINISHERS, 


211 Race Street, Philadelphia, Pa. 
1888 CATALOQUE FREE ON APPLICATION. 


PATENT OILERS, ‘rE 
POP. SAFETY VALVES, 
J. E. LONERGAN & C0., | 





VAN DUZEN’S 


STEAMJETPUMP 


For Water Supply Tan 
For Fire Pump on ea or Switch Engines. 
For Round House General Work. 


5. ousan 
Write for Descriptive Pump Circular, A. 
VAN DUZEN & TIFT, CINCINNATI, O. 


UNIVERSAL RADIAL’ 


RADIAL DRILLING MACHINE 


- = THREC DESIGNS. SIX SIZE +. 
.CMBODY ALL DESIRABLE FEATUR 


— PRICES$450 23S UPWARD 
UNIVERSAL RADIAL DRILL CO 


CINCINNATI 





Maslin’s Patent Pulsator Pump. 


PAT. FEB, 12, 188 
Cheapest and Best Automatic Sccam Vacuum 
Pum Handling DIRTY and GRITTY 
LIQUIDS without Wear, Oil or Care. 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes. Write or call 
for Circulars. JoHN Masuin & Son, SoLe 


Manur’Rs, 165-167 1st St., Jersey City, N. J. 


BEVEL GEARS, 


Cut Theoretically Correct, 
For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 
to 


Successor 
BREHMER BROS., 
440 N, 12th St., Philadelphia, Pa. 





BOYNTON & PLUMMER, 


7j\, WORCESTER, MASS, 
( ) Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 





THE HARDER ¢ HTER 


°SHARTLE Sls bos TIG G° 


CLASS “A,” 


This style is made from 1-2in. to 11-2 in. No wrench re 
quired. Can’tslip. Satisfaction guaranteed. Write for Cata 
logue showing the different sty ies, 


MANUFACTURED BY 


THE MIDDLETOWN (OHIO) MACHINE CO. 


= _ K INJ ECTOR 


portant 
Street, 


Boston, 
Mass. 


THE most reliable under varying steam pressure of any 
injector known. Will work from 15 pounds to 180 pounds 
without any adjustment. Theonly Automatic Tales ttor 
that will thoroughly a itself when shut off, thus pre- 
venting freezing. Every Machine Guaranteed. 


INJECTORS AND JET APPARATUS. 


TO THE BOILER 














L. S. STARRETT, 


Manufacturer of 


[FINE TOOLS, 


ATHOL, MASS. 


SEND Stamp ror FuLu List. 
































P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 


ROOTS’ NEW ACME HAND-BLOWERS 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, eto. 


§. S. TOWNSEND, Gen, p - 22 CORTLANDT ST., 
COOKE & 00., Selling Agts, NEW YORK. 


In Writing, Please Mention This Paper. 
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SUGGESTIVE FACTS FOR STEAM USERS. 


BEMENT, MILES & CO., PHILADELPHIA. 


After the fullest investigation, have just ordered a battery of 402 H. P. of Harrison Safety Boilers for the large addi- 


tion now being built to their extensive works. 


Pamphlet describing and illustrating the type of boiler they selected mailed upon application to 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 





POND ENGINEERING C0.,| This a of Feed Water Heater is the Best 
AND THE 
CONTRACTING ENCINEERS, 
Engines, Boilers, Pumping Engines, Feed | 0 W : 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &. is the simplest 
HEATER 


Bend for ILLUSTRATED CIRCULAR. 
8t. Louis. Chicago. Eansas City. Omaha, 


THOS. H. DALLETT & C0. 


1306 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE, 














on the System. 


Has Straight Tubes 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


® Wear the Longest. 


Send for description and 
Histories of Boilers and Feed 
Water Heaters to 


Bridgeport Boiler Works 

Bridgeport, Conn. 

POND ENCINEERINC CO., ACENTS, 
ST. LOUIS, CHICAGO, EANSAS CITY, OMAHA, 








THE STERLING WATER TUBE BOILERS 


Wave Pane yee ae A large steam and water spaces and well-defined circulation. The fire-brick furnace 
almost vertical water tubes give remarkable econom 


steaming. Dry steam at any pressure. 


THE INTERNATIONA 


14 CORTLANDT STREET, NEW YORK. 


Large mud-drum, First cost moderate. 
edom from leakage and repairs. 
Three man-holes give quick access to every part of the boiler. 


of fuel with rapid and steady 


o cast metal, No hand-holes. 


L BOILER CO., Ltd., 


WESTCOTT CHUCK CO, tis. Tk 








MANUFACTURERS OF Geared Combination Chucks, A 
Both 8 an aw. 
Jaws Reversibie. 
Diameter. Capacity 
LATHE and DRILL 5 inch. 5 inct 
rae 1088 * 
154 “ 7 
e/| 18 ae 1934 ** 
21 io) 25 Lh 
SEND FOR ILLUSTRATED CATALOGUE. | 24 “ = | 





Hydrostatic Machinery 


PRESSES, 
PUMPs, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 
&c., &c. 


WATSON & STILLMAN, 


204, 206, 208 & 210 E. 43a ST:, 
NEW YORK. 














VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





THIS CHUCK 


4 HAS NO SUPERIOR 


a SAS 
iA THE BEST 3 yaw 
04 NL wo10s eon Oso: 
ae N? 01: A mea 7 


GEARED Ome il Ghucto| 


LOA 





“THE HORTON LATHE CHUCK” 


a the tests and been the STANDARD for FORTY 





Over THREE Mt HUNDRED «i eten s ont styles of Chucks, made ana 
kept in stoc 


THE E. HORTON & SON CO., 
WINDSOR LOCKS, CONN., U.S. A. 
SEND FOR ILLUSTRATED PRICE LIST. 


To 


owe 


Via MADE. 
ro [ane O FORNEW ND ee 


Lae 
650 g(USHMANG ee a 


HARTFORD. CONN. 


venti é 








Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc. 


Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMLNT, 


HARRISBURG, PA. 


uy 
yt 


WA 


He 
H tht he 
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= 


Portable and Traction 
Boilers of all 


Ide Auto. Engines. 
Engines. Steam Road Rollers, 
descriptions. 

New York Office, FLEMING & KIMBALL, 17 Dey St. 

New England Office, JoHN Post, Jr. & Co., 70 
Kilby St., Boston. 

Baltimore Office, THomas K. Cargy & Bro., 35 
Light St., Baitimore. 


€ 
a 
= 


- ae 
Wire 


1 1% 





NO MACHINE SHOP CAN AFFORD TO BE WITHOUT 


NICHOLSON’S EXPANDING MANDRELS. 


W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 


Write for new Price List. 





The 






Guaranteed to Prevent Scale in Boilers. 
\ Using any kind of water. Hard Sheet Steel Troughs, 


Send for Catalogue D. 


HOPPES Live-Steam Foed-Water Purster 


Easily Cleaned, 


HOPPES MANUFACTURING CoO., 





**SWEETLAND”’ 
= CH itis 
THE HOGESON & PETTIS MFG. CO., 


Est. 1849. NEW HAVEN, CONN, 


CHAMPION SCROLL CHUCKS. 


In 5 sizes, for foot Lathes and all classes of light 
work. Adopted as standard and kept in stock by 
the largest firms making such machinery. For sale 
atall supply stores. Ask for our Champion Chuck. 


THE D.E.WHITON MACHINE CO. 
5 OAK ST., NEW LONDON, CONN. 
S.A. SMITH, 23 S. Canal St., Chicago, Western Agt. 








PLANER VISES. 


THE GILKERSON MACHINE Co., 





SPRINCFIELD, OHIO. 


HOMER,"N.LY. 





Steel Balls from +s inch to 28 inch for Anti-Friction Bearings a Specialty. 








GEOL SIMONDS, PRESTRENTAX: 
COAUNCEY SMITH, vice PRESTs 
LOWARO SAWYER , TREASURER: 
JOHN S. GRANT: SUPERINTENDENT: 


SEND FOR CATALOGUE. 


HiT Tit SOL AGH 


i" ewe roe | 


, Agu: ISN: 


by the JIMoND patent process. 


HITCHBURG MASS. SA 
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(G1) 


















GRAPHITE 


PIPE TOINT | 


GREASE 


| For Steam or Gas Pipes, Bolts, Screws, etc. 
Far better and cheaper than red lead, Makes a tighte 
joint than red le aa, that can be opened with perfect e 
many years a 
Put upinl ib., 5 Ib., 10 Ib., 25 Ib, & 50 Ib. packages. 


Joseph Dixon Crucible Co., 


(MANUFACTURERS PENCILS & GRAPHITE SPECLALTIES 
JERSEY CITY, N. J 








careers CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps water 
Brand grease from the ex. 
haust of a steam engine 
without back pressure, pre- 
venting them from spraying 
on the sidewalks and roofs 
of buildings ; it protects the 
latter from injury, and pass- 
ers by from annoyance 
and damage. Send for cir- 
cular to 


KEYSTONE ENGINE & MACHINE WKS., 


Sth and Buttonwood Sts., Phila., Pa., 
Or A. T. ARTHUR, Selling Agent, 18 Cortlandt Street, & T 








HARLES MilRRAY=< 
Bx ENGRAVER on WOOD 








Tool Grinder, 


SPRINGFIELD 
nae ry Wheel Mig. Co, 


huccessors t 


Emery Wheel 


% & Styles & Sizes, 














eGuaranteed 
Satisfactory G Springtiela 
_@. Wheel Co 
FP Bridgeport, Conn. 
Western Branch, 
WRITE FOR pease th 
+e? est Randol 
i's'd Circular oo 
No. D. ’ 


Patented Sept. Ii}. 
25, 1883. 


MYOM SHL 
ONILVSH 
SUDA 19}EM 








Anew, 2 P28 Pour 


THE PITTSBURGH REDUCTION COMPANY, 
95 Fifth Avenue, Pittsburgh, Pa., U. S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 


Lots of 1,000 Ibs. and ovet....... 
Lots of 5001bs. and over....... 
Lots of 100 lbs. and over....... 





2.00 @ Ib 
2.25 8 Ib 
2.50 ®B tb 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process, 

Prices on sheets, wire, tubes or castings 
given upon application. 











BaRNARD’s SEPARATOR 


For Separating and Removing Entrained 
Water from Live Steam; 
AND 
Condense Water, Oil, Dirt, Etc., from Exhaust Steam. 
SPECIAL DESIGNS FOR SURFACE CONDENSERS, 








SEND FOR CIRCULAR AND PRICES. 


CEO. A. BARNARD, 





55 ANN’ ST. #* NEw Yorxr: 


15 CORTLANDT ST., NEW YORE, 





SHEARS. 


SPRUE CUTTERS. 


THE STI 








203-207 Centre Street, NEW YORK. 


TOGGLE-JOINT DRAWING PRESSES. 
STILL IN THE LEAD! 


THE ONLY AMERICAN FIRM 


AWARDED 


A GOLD MEDAL at tHe Paris Exposition {889, 


AND DIES. 
LES & PARKER PRESS CO., 


MIDDLETOWN, CONN, 
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dation fem pee buns amt Tu form Mammo. = | po AMERICAN GAS FURNACE CO., 


16” to 36” wide by | Workers OF Woop or METAL, 


: | without steam power, by using outfits of these Ma- ‘ 4 
any length. chines, can bid lower, and save more money from SL = DESIGNERS AND MANUFACTURERS 


| their Jobs, than by bag ( other means 
] 


3 | for doing their work so for a: [ 
4 6. PEASE £ C6, y =. Industrial Schools or Home Training. eh ; 
1 oF * r-E9 With them boys can acquire practical Reece 
W t M - . " - journeyme n's trade «3 before they “go for N yy: . a 
Orces fT, ass. | themselves.” Price List Catalogue Free, \ \ 1 ' 
oa § 














W. F. & JOHN BARNES CO., 4 RY i! ] : ; 
No. 1995 Ruby St., Rockford, Tl, | eed \ . i Hi i Send for Catalogue. Estimates made for any mechanical opera- 


i —_-1_||, tion requiring high, even and controllable temper- 
] “ag HINER ees Ome 

\ For Reducing and Pointing Wire, # | =~ , No. 80 Nassau Street, New York. 
] EsPecuLLy, aDarreD To poling Wine LT Quick-Action VISES, 


For Machines or Information, address the 


p GaSe i ron p lan ers, a | = =oeY = | a For Pattern Makers and Wood Workers. 
All Sizes from 16 in.x16 in.x4 ft. to 36 in. S. W. GOODYEAR, Waterbury, Ct. pees eae = WYMA N & . Go R DON, 
a, pre . 


x36 in.x12 ft. inclusive carried in stock. 
—_ ~ 0 mama WORCESTER, MASS. 
HILL, CLARKE & CO., alii @ caine DROP. KFORGINGS. 


156 OLIVER ST., BOSTON, ASS. fea C A 5 T i fe fF S : se 
LIGHT BRASS 


. 7 | a come ucts lie ‘ ARTHUR R. KING FOUNDRY & MACHI 
THEMELICK CLINOMETER ae )) ed) ERIE, 11th & 12th STS., JERSEY <9 a Naialaae 


Is offered to Engineers, Machinists, Carpenters and } 
others, as a positive and accurate instrument for > GENERAL MACHINE WORK. CORRESPONDENCE INVITED. 
striking levels, angles or for plumbing. {It is super- Y 
ior in every respect to the spirit level. It is the first nA L REY< y ; THE 
practical substitute pe nd = oe level ever pmo ~ eee : ———— 
to the public. It is also adapted to running grades y ————— = ve 
and eating 1s of any degree from half inch to twelve Yip = —— = - ae Vance Lightning Flue Cutter 

t X 


inches to the foot. Send for circular. 



































For removing Flues from Locomotive and Stationary Boilers. 


Melick Clinometer Co., 718 St. Charles Sti, = g A . One man can cut five hundred (one end)in a day. In use in the 


leading Railroad Shops of the country. Combination Cutter 


ST. LOUIS, MO. ‘ i wi 4 f: = for removing 2 in., 2 1-4in., 2 1-2in. and 3 in. Flues, $50. Sent 


} On approval to Railroad Co's. Liberal Disc ounts to the Trade. 


CLUTCH PULLEYS AND| ~<a 33 UE ) 
CUT-OFF COUPLINGS VANCE TUBE GUTTER GO., Geneva, N, Y. 
JAS. HUNTER & SON, | ROSE, POLYTECHNIC INSTITUTE, 


W ell lo ad ll ld 8 f Me - 
North Adams, Mass. bea pep igh paste Hea TB 


try, Drawing. be ie nsive dete atk sborato ries, Ex- 


L MODERN COUNTERSHAFT.| =; ——— 























ATTENDS TO ITSELF. 
A new and Perfect Friction Clutch. Self-oiling 
throughout. Self-oiling pulleys that do not spill. & WHITE C0., 
Teste yyear’s use. Saves care, worry ¢ 
ke i one year’s use uves care, Worry anc Philadelphia, Pa. 


THE STATES MACHINE CO., Friction 
B. B. Place and Commerce St., NEWARE, N. J. 











MONE Y omnes A 


change the location of his plant or establish a new one, will be given a fine 

site with unsurpassed advantages, and also advanced a /iberal amount of cash, Cut-off 

subject only to a satisfactory examination. This offer is bona fide, and 

only principals will be dealt with. Address Couplings, 

WEST LYNCHBURC LAND COMPANY, 
LYNCHBURG, VIRCINIA. 
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17, 19 and 21-inch Swing Large Hollow Spindle. 24, 27, 32 and 38-inch Swing, Cabinet Legs, 
Taper Attachment, Automatic Stop, Compound Rest, Lead Screw under Spout V. All feeds 
reversed in apron. Extra heavy, Convenient, and easily handled. 





18-inch Cabinet Turret Lathe. 
aper Attachment, Automatic Feed, Lever and Screw 


Bi 
Movement, most complete brass lathe on the market. 
& EASTERN FOUSE, 
64 Cortlandt Street, New York. 
WESTERN HOUSK, 


W orks, CINCINN r oY y & OHIO. 68 & 7O Ss. Canal Street, Chicago. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY, 


Engine Lathes Kf, —_—ODrill Presses 


MILLING 


Turret Lathes — 5— = | . MACHINES 
Iron Planers = emer Iron Shapers 


16 and 20-inch Crank Shaper. 24, 32 and 40-inch Planer. 25, 28, 32 and 40-inch Drills. 
Stroke changed and adjusted while run Extra comp bed and table. Powerfully geared. Automatic stop to feed. Quick return 
ning. Stroke at all times positive. Kx raordinary power. Plenty of Metal. Feeds on right side. Table operated from 


luvariably plane to a line. Shipper operated from either side. front. Large cones and long belts, 
















; 
t 


en ican 


RY AMNBE 2 yeni 








May 22, 1890] 


AMBHRICAN 


MACHINIST 











MORSE TWIST DRILL AND MACHINE COMPANY, New Beaters, Mass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





m MANNING, 
MOORE, ni taenre rr branes? NEw Yor Yorx. 


FLATHER ENGINE LATHES 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET. 


HILL, CLARKE & CoO., 
General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


L. W. POND MACHINE co. 


Manufacturers of and Dealers in 
Iron Working Machinery. 


IMPROVED PATENT IRON 

PLANERS A 

SPECIALTY. 
152 

Union St., 

WORCESTER, 
MASS, 


L. W. POND PLANERS. 


FOR QUICK DELIVERY. 
One Planer 38 in.x38 in.x10 ft. 
One Planer 44 in.x40 in.x12 ft., with 2 heads. 


HILL, CLARKE & CO., 


1S6 OLIVER ST,; bad BOSTON, MASS. 


Etna ai sashes, Bond tat Lathes, Foot Lathes Dorigns De Drie 

















BORING AND TURNING MILLS, 
4, 5 and 6 Ft. SWING. 


ee "BICKFORD. a 


LAKE VILLACE un. 





Lathes, 
Planers, 
Drills, 
Slotters, 


| Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


ALMOST READY 


QUR NEW ILLUSTRATED CATALOGUE OF 


Turret Machinery. 


MANY NEW FEATURES. 


JONES & LAMSON MACHINE G0,, 


SPRINGFIELD, YERMONT. 


THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
liverirg water to the boil- 
er at 210° Fahrenheit. 
300,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


(HEAPEST 

















H. B BROWN & CO. 


EAST HAMPTON, CT. 





MACHINISTS? FINE TOOLS, 
STANDARD TOOL CO., ATHOL, MASS. 


Catalogue and Price List free. 








DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention 
of this Journal, by 


Cc. S. WOOLMAN, 


116 Fulton Street, 
NEW YORK. 





liblibiua 
~ MACHINIST S$ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 











SEND FOR CIRCULAR. 


D, SAUNDERS SON, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 








ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in exist- 
ence. The threading head is made entirely of steel. 
caps, cases, blocks or die 

Separate Heads and Dies 
Write for descriptive circular and price 


No links, levers, springs 
rings in or about the he sad. 
Furnished. 
list to 


Capitol Mfg. Co., Rees St. near Halsted, Chicago, Ill., U.S. A. 












P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


Blaisdell Engine Lathes. 


All Sizes from 14 D to 30 in. swing 
carried in stock. 


HILL, CLARKE & CO., 
156 OLIVER ST., BOSTON, MASS. 


IMPROVED 


WIRE CUTTERS. 


No. 1 cuts wire rods 
without leaving burr from 
144 in. to smallest size. 
Price, $7.00 each. 

No. 2 cuts sizes from % 
in. to smallest size. Price, 
$12.00 each. Send $1.00 
for 550-page illustrated 
catalogue of fine tools 
and supplies. No charge 
made when $10.00 worth 
of goods are ordered. 

















FRASSE & CoO.., 
92 Park Row, New York. 


WILLIAM BARKER & CO., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E, SIXTH ST,, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars » » Prices. 








CURTIS & CURTIS, 
66 Garden St., Bridgeport, Ct., U.S.A, 
MANUFACTURERS OF 
The Forbes Pat. Die Stock, 
IMPROVED AND PERFECTED. 
Pipe Cutting and The sading 
Machine, et 
A portable c utting and threading 
machine with which one man can 
with ease thread pipe up to six inch 
diam. No vise is required. 
SEND FOR ILLUSTRATED CATALOGUE. 
Mm Ratchet Drills, Ratehet Die Stocks and 
Malleabie Iron Pipe Vises. 
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oe op) rKeUF NEWYORK. * CO 


| 
Sy) “| 1 FACTORY, HOBOKEN, N. i. 


; Hi 
iN \ (\ \ Manufacturers of td ally ti ; ih 
S\N Drawing Materials, Bte,, (4) 
— YX, Superior Swiss Drawing Pall BAY | 


~~ ’ ments, Extra and Best Quality, 


A 





es German Drawing Instruments, 
Paragon. Duplex, Universal. Anvil Drawing, Helios, Blue Provess 
Papers, Scales, Triangies, T-Squares, Drawing Boards, Standard 
Profile and Cross-section Papers. 





Catalogue to professional people on application, 





forget when you bought it, 
as - body never wears out. 





ee to Cut Straight. 


THE “EUREKA” 
IS THE BEST AND CHEAPEST MADE. 
No. 1 Cuts } Ys torinch Pipe Pa rar aa $1.00) 


A NEW JAW No.2 “ toa “ aa se oll aie : 
a about once a year will make No. 3 e ) 
TA this Cutter last until you Any Jobber can furnish this tool to o you at these prices, 


243 and 245 South Third Street, Philadelphia. 


PIPE CUTTER 


Nos. 1 and 3 will 
cut all sizes from % 
to 3 inch 


¥%to2 
1to2 * Re gee tate 4-65 


PANCOAST cr & MAULE, 





TEEL WIRE ¢ Of 





Worcester, Mass 
ay Manufacturers of 


W. C. YOUNG & C 


Engine Lathes, Hand Lathes, 









LATHE 
CenterGrinder 


For trueing hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop. 
Write for prices to 


RUMP BROS. 
MACH. CO. 


WILMINGTON, DEL. 



















: 5 Exnuneas ey, },] 
LIABILITY ‘¥ <= 


Deposited in the U. S., $670,000.00. 


Trustees for the United States. 
OLIVER W. Peapnopy, Esq., Kidde r, Peabody & Co., Boston. 
CHAUNCEY M, DEPEW, Esq., Pres ¥.C.@ 3. KR. R. R. Co., 





New York. 
SAMUEL BLOAN, Esq., Pres. D., L. & W. R. R. Co., New York, 
Wa. A. FRENCH, Esq., Pres. Mass. Nat’l Bank, Abram French 
& Co., Boston 


é ; 
Hon. Joun LOWELL, Boston. 


Chief Office in United States, 71 Kilby St, Boston, Mass. 
Enpicort & MAcomBER, Managers & Attorneys. 


ACENTS IN ALL CITIES. 





PROKS PRT DROP PRESS. 


BEECHER & PECK, CONN. 


DROP FORGINGS oe sree. 


BEECHER & PECK, NEW HAVEN CONN. 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning. Mor 
tising, Boring, and Shaping, ete. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re- 
sawing Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, ete. 
All of the highest standard of excel 


= 2 lence 
. 2 i. DOANE, Pres, D, L. LYON, Sec'y. 








CINCINNATI, 
w OHIO, U.S.A. 








TOOL MAKING 
MODEL MAKING. 







Waltham, Mass. 


SCREW CUTTING, CRINDING AND EXTRA 
FINE WORK. 
SEND FOR BOOK OF DESCRIPTION. 


GUIDE 
by PULLEYS 


FOR 
LAGHT 
BELTS. 








JOHN ROYLE & SONS, PATERSON, NV. J. 





DAMPER REGULATORS. 





Our Steam Damper Regulator 
machine in the market. 





FOOT POWER LATHES, SLIDE RESTS, ETC. 


Price, 860 and $100, 


is the most perfect and simplest 
Any one can apply 


it. Send for circular to Mason Regulator Co., Boston. 
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- WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


ieee) THE LONG ALLSTATTER on 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


4 Punches and Shears, 









OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, —_ _\ 
— ———sI-== Send for New Catalogue, = 


Tur OPEN-SIDE IRON PLANERS 


STANDARD OPEN-SIDE PLANER, Sizes 30’, 36”, 48’, 60”, 
by any desired length. 
OPEN-SIDE EXTENSIO PLANERS, Sizes 72’ wide x 48” 
high x 10’ long, up to 120” wide x 72” high 
x 20’ long. 
Open.Side Frog and Switch Planers. 
Extra Heavy and Powerfully Geared Up. 


The DETRICK & HARVEY MACHINE CO. 


BALTIMORE, MD. Me —— 


ACME MACHINERY, CO. 
Manufacturers of 
ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLTCUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 


Also SEPARATE HEADS and DIES. 7 = 
FIRST PREMIUM, CINCINNATI CENTENNIAL. 
























PAT. DEC, 5, 1882. 
PAT. DEC, 4, 1883. 
5 AUG, 25, 1885, 











PUNCHING «° SHEARING MACHINERY 
i» BOILER MAKERS ROLLS. >t 


k 7 oo ; \ 
SN EW UVOTY Mani FACTURING ( 


lane VILE , ‘<= Wifen fin 














BEMENT, MILES & C0,, 


PHILADELPHIA, PA., 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 


BOILER SHOPS, BRIDGE ll ce, 
WORKS, ETC. ae 


THE HILLES & JONES CO., WILMINGTON, DEL., 


MANUFACTURERS OF 


MACHINE TOOLS, *eizstosrcases vtere.cun beans 8 












- A 4 












-_ | $f — f- —— —- | —. : Improved 
| acts ip ones a Boiler Plate 
i $f —— | —— —— Planer, 
—-_e——- a! — -_-_ = -— ———— eS 
wae ee S eps Se : ; 
= OS) ms Right Sizes. 
8’x20’ length 
of cut. 





THE AERATED FUEL COMPANY, 


425 Main Street, SPRINGFIELD, MASS. J. H. BULLARD, Manacer. 


FORGING AND WELDING BY PETROLEUM AIR BLAST. 


ALL OIL BELOW BURNERS! NO SMOKE, DIRT, OR ASHES! 


Represented by WILLIAM PICKETT, SON & CO., 170 Lake St., Chicago; W. S$. COLLINS, Sept. 29, 1885. 
171 Broadway, New York. CHILON JONES, Gananoque, Can. G.M.SMITH, Los Angeles, Cal. July 5, 1887. 
C. S. BARROWS, 46 Wade Building, Cleveland. Ohio, Michigan and Indiana. GILBERT & Feb. 5, 1889, 
BARKER MFG. CO., General Agents for the United States, Springfield, New York and Boston. July 23, 1889. 

(= We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
handy in ad- 
justment.- 

Invaluable 
for work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Four sizes. 


CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 








PAT'D JUNE [4 1887 





Our Location, Foundry Capacity and Machine and Pattern Shop Equipment afford 

us special facilities for furnishing HEAWY CASTINGS 
| TO ORDER, in any quantity up to size 20,000 lbs., or SMALL CASTINGS 
| where large quantities are required. Get our estimates and prices before ordering. 


ALLENTOWN FOUNDRY & MACHINE CO., 


| 3d and Walnut Streets, ALLENTOWN, PA. 





















NICHOLSON & WATERMAN M’F’'C CoO., 


PROVIDENCE, R. I. 
LATHES. ge BOLT & NUT 
——— MACHINERY. 
CUTTING-OFF 
MACHINES, 


BROACHING 








TRAVERSE MACHINES, 
DRILLS, FACING 
TRAVERSE MACHINES, 
BORING BOLT LATHES, 

MACHINES, STAY BOLT 
SPECIALS, THREADERS, 
&e., &e, &c., &c, 





FLEXIBLE METALLIC FILLET PATENT UNIVERSAL SCREW-CUTTING CENTER 


For Pattern Makers’ Use, J wrkns <co., TWIST DRILL GAUGE. 
H. WHITE, 44 N. 4th Street, Phila., Pa, { Fine Machinists’ Tools —E. Boston, Mass. —Send for Circular. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


36" 





77 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PATENTS. 








C. H. DE LAMATER & CO. 


have closed their extensive manufactory at the 
Foot of West 13th Street, New York, and have sold 
the Hot Air Pumping Engine and Steam Pump busi- 
ness to the De Lamater Iron Works (incorporated 
in 1889), and the Propeller Wheel business to the 
Samuel L. Moore & Sons Co., of Elizabethport, New 
Jersey. 

in order to close out the remainder of the stock, 
offer for sale 


AVery Desirable Lot of Machinery, 


such as lathes from 15’ to 88” swir i . 
chines 48x45''x10’, B3"x50" x12) IT kta 
69'’x24’, and various other sizes; drilling machines, 
slotting machines, shaping machines, boring ma 
chines, bolt-cutting machines, cutting-off machines, 
nut tappers, milling machines, gear cutters, emery 
tool grinders, portable drills, screw-cutting ma- 
chines, vises, lathe and planer tools, and a variety 
of small tools; also traveling and jib cranes. 
Punching and shearing machines for boiler makers, 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, ete. Pattern 
lathes, benches, saws, screws, nails, and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks, ropes, bolts, nuts, wash- 
_ ee ors. paotkags, pipe and  Sttings, iron and brass 
valves. Oller iron, steel plate and boiler rivets. 
THE CINCINNATI MILLING MACHINE CO., Bar iron and steel, also steam hammers, and two 
188 Second Street, Cincinnati, Ohio. * % x16” and one 10’’x20” Rider cut-off engines. 








WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The best non-conducting material known 
for Steam Pipes and Boilers. Can be 
easily removed and repeat- 
edly reapplied. 


ITS PLASTIC NATURE INSURES AN AB- 
SOLUTELY TIGHT JOINT. 


Requires less thickness than any other 
covering. 


FOSSIL MEAL C0,, 2 Cedar St., N. Y. 


THE CHESTER FOUNDRY & MACHINE CO., 


CHESTER, PA. 

Builders of CRANES of every typeand capacity, MARINE, PUMPING and BLOW- 
ING ENGINES, CORLISS ENGINES, HYDRAULIC PRESSES, ACCU- 
MULATORS, and SPECIAL MACHINERY of every description. CASTINGS 
IN DRY OR GREEN SAND AND LOAM. 























BEAUDRY’S 
DUPLEX 


D Fonauie Pass, 


PUNCH & SHEARS. 
BEAUDRY & CO., 
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m= oom 4, Mason Building, 


hs = 70 KILBY STREET, 
BOSTON, MASS. 
le FACTORY, 6 MEDFORD ST.., 


SOLE MANUFACTURERS. 


Also Manufacturers of 
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(Near B. & M, Depot.) 


Formerly of Beaudry's Upright Power Hammer, 
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NEW TANGYE. BUCKEYE AUTOMATIC. ‘CUT-OFF ENGINES 


in Use, Over 2,5 





These engines are the combined result of long ex- | 
perience with automatic cut-off regulation, and most | 
careful revision of all details. 
constructed for heav 
or high rotative speeds. 
in Steam Consumption and superior regulation guar- 
anteed. 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
i Engine Construction and performance, free by 
mai 


SALES AGENTS: 10 TELEPHONE METRY N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
W. ILS SIMPSON, 18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA 
Sole Licensees an and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


25 to 1,000 H. P. 


They are designed and 
and continuous duty at medium | 
Highest attainable Economy 


Self-contained Automatic Cut-off Engines 12 


Address, BUCKEYE ENGINE CO., Salem, Ohio. 





BLESSING'S PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under special circumstances, as where 
the pressure in heating systems is greatly reduced be- 
low boiler pressure, or where sufficient head room is 
lacking. 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water to bereturned. 
are used in its construction, and friction is reduced 
toaminimum. Can be adapted to suit a wide range 
of conditions. 

Send for circular of Blessing’s Albany Steam 
Trap, 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves, 


ALBANY STEAM TRAP CO., Albany, N. Y. 





Is used in connection with a steam pump, 


No stuffing boxes 


Blessing’s Water Circulator and 








“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., 
PHILADELPHIA. 


OVER 25, 000 ) ENGINES IN USE. 


GUARANTEED p&consumesso78,, ANY doing the same work. 


Branch Office, 151 Monroe St.. 
CHICAGO. 





LANE’s 


Foundry & Machine 
WORKS, 
HUNTINGDON, PA. 


Fine Upright Engines. 


The following sizes are 
— in stock, made in 
aye quantities, with spe- 
cial tools, at special prices: 


3,4,5,6,7&9H.P. 


If you want one Engine, 

it will pay you to write us. 
you handle large 
quantities, it will pay you 





VAN DUZEIN 
CAS & GASOLINE ENGINE 


OPERATED with COAL 

and OTHER MANUFAC- 

TURED GASES AND 
GASOLINE. 


RELIABLE AND 
ECONOMICAL. 
*Fully Warranted 


AN DUZEN 
Gas & Gasoline Engine Co. 
bUE. 2d St., Cincinnati, O. 











to write us. 
OUR 


NEW GATALOGUE OF TOOLS 


And Supplies om Bh to any address on receipt of Ten 
ents in Stamps (for postage). 


Chas. A. Strelinger & Co., 40 Detroit, Mich. 


SAVE YOUR MONEY BY USING 
RIDER’S 


“Victor” Lathe 
and Planer Tool, 















Cutters made direct from bar of Square 
Round Steel. No fitting required. Send for pr icon 


FRANK L. B. RIDER, South Newmarket, N. H. 


ESRAINARD IMGILLING IMEACHINES 


AND GEAR CUTTING MACHINES. 
30 Different Styles and Sizes. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, M 


Bridgenor, Machine Tool W7orks, 


E. P. BULLARD, Prop’r. 
BRIDGEPORT, CONN., 


MANUFACTURERS OF 


ACHINES= 
Mt —-$ TOOLS, 


Engine Lathes, Brass Lathes, Boring and 
Turning Mills, Screw Machines, &c. 


And other tools always on hand and in 
process of construction. 


Address BRIDGEPORT, CONN. 





MASS, 





All letters relating to the | past business at 
62 College Place and 72 Warren Street should 
be addressed to 74 Cortlandt Street, New York 
City, care of C. Van Brunt. 


E. P. BULLARD. 





‘“PRAY’S BOOK,” 
YEARS WITH INDICATOR 


old to March 30th, 1890. Vols. 1 and 2 in one vol., $2.50 


JOHN WILEY & SONS, 53 E. 10th St., 


8,200 Copies of 








MACHIN TIST 











































NEW AND SECOND-HAND 


MACHINERY 


FOR IMMEDIATE DELIVERY. 
One Fifield Lathe, 30'’x16’. New. 
One Lathe and Morse Lathe, 82’’x15’. New. 
One Blaisdell Lathe, 28’’, raised to swing 36” 
bed. In good order. Second-hand. — 
One Fifield Lathe, 38’’x14’. New. 
One Powell Planer, 30/’x30''x8’. New. 
One Powelk Planer, 36/’x36'’x12', with 2 heads. New. 
One L. W. Pond Planer, 44/’x40x12’ » With 2 heads. 
New. 
One Slotting Machine, 16’’ stroke. Second-hand. 
One Bement Steam Hammer, cylinder 16/’x44’ 
rated 3500 lbs. In fine condition. 
Send for Complete List of New Tools. 


HILL, CLARKE & CO., 


156 OLIVER STREET, BOSTON, MASS. 


MACHINERY ON HAND 


on 12 





KE ngine Lathe, 14 in. x6 ft. Fitchburg, new 
“ 14 in. x6 ft. Hendey, * 
14in,x6 ft. Prentice, 
15 in. x6 ft. Porter. 
16 in. x6 ft. Fitchburg, 
16 in. x8 ft. Hendey, 
’ 16 in x6-8 ft. Prentice, 
. - 16 in. x8 ft. Me Mahon, 
= bad 16 in x9 ft. Old pattern, good order 
5 18 in.xs ft. New Haven, fair 
a ges 18 in. x10 ft. Mc Mahon, new 
- * 20 in.x10-12 ft. ” 
bd 20 in.x 10-14 ft. Wright, “ 
“ 20 in. x10 Fifield, bes 
‘ “ 20 in. x ® ft. Wood light, good order 
“ 24 in. x12 ft. Wright, new 
> 27 in.xl2 ft. Lathe & Morse, * 
s = 28 in.x16-18 ft. Fay & Scott, 
pe bad 30 in,x16-18 ft. Wright, 
vi 32 in. x16 ft. Fay « Scott, “ 
P ulley Lathes, 39 in., 2 heads, Niles, A-1 order 
26-36-50 in. Stevens, good order 
Fox Lathes, several sizes, ” “ 
Turret Lathes, 15-20-40 in. new 


Chucking Lathes, several sizes, 


good order 
Planers, 10 in.x10 1n.x24 in. ‘ia of 


Hendey. 


16 in.x16 in. x3 ft. Lathe & Morse, new 
” 22 in.x22 in.x5 ft Wheeler, “ 
ye 24 in.x24 in.x6 ft. Lathe & Morse. “ 
ss 24 in. x24 in.x6 ft. Fitchburg, “ 
pe 24 in. x24 in. x7 ft. New Haven, fair 
me 26 in. x24 in. x8 ft. Pond, good 


Heavy patter 
Gould & E Derherdt, fair 


. 48 in.x45in.x10 ft. 
Shapers, 12 in, stroke, 


2 in. P rentiss, new 
l4in. “ Trav. head, Fitchburg, - 
nin _— * Wright. “ 
= a. od Hendey. good order 
e Lodge, Davis, new 

Drills, 1 Spindle, Garvin's, good order 

20 in. Comb Wheel Lever, Prentice, new 

“  2lin. Back geared, pe 
“ 2in Self. feed, “ 7 
“ 5in. * ‘ Blaisdell, ‘ 
“ 3in. “ e es Currier & Snyder, « 
“ Sin. “ ag os Lodge, Davis, 
“ Sin. “ « “ Prentice, 


A Large Assortment of other Tools, New and Second 


Hand. Send for Complete List. 
J.7.McCaABas, 
68 Cortlandt aL, | Suecessor to E. P. BULLARD’S 
NEW YORK. | New York Machinery Wareroome. 


Eclise Carls Engine 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING 
MACHINERY. 


Send for Special Cireular. 














FRICK COMPANY, Builders, 


WAYNESBORO, PA. 


A GENUINE 


“CORLISS.” 





PAYNE HIGH SPEED CORLISS ]ANGINE. 





SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 








Economy of Fuel and Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N.Y. 
45 Dey St., New York. 
Hill, Clarke & Co., 

Boston, Mass. 


Chicago, IIl. 





Corliss . Engines 
Of the highest type, in all 


sizes, are made by 


The Lane & Bodley Co. 
CINCINNATI, O 


The merits of their engines are 
described in an illustrated pamphlet, 
which will be sent to any one 
ested. 


inter- 





CHANDLER & TAYLOR CO’S 


Sar Gonranen STEAM ENGINES 


Are tested under 
full load be- : 
12 to 80 H. P. 
IN STOCK FOR QUICK 
4 DELIVERY. 
F For Circulars address 


CHANDLER & TAYLOR CO., INDIANAPOLIS, IND 
THE TWISS AUTOMATIC ENCINE 


A STRICTLY FIRST- 
CLASS ENGINE, 
At a very Low Prico. 


Manufactured by 















— 
NELSON w. TWISs, 
25 Whitney Ave., New Haven, Conn. 
Send for Price before Purchasing Elsewhere. 


ALSO VERTICAL AND YACHT ENGINES. 


THE PORTER-HAMILTON, 








The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


10 S. Canal St.. 
CORLISS 


FOR SALE, ENGINES. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the H udson, N, Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, theirimproved4 
CORLISS ENGINES. They are endorsed ty 
many reputable engineers and persons using them, 
Address as above, 


TEARNS MFG CO 
xIN ERIE, PA.» i 








ENGINES from 15 to 400 Horse ae 


Boilers of Steel and Iron supplied to the 
) trade or the user. Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


Bolt and Nut Machinery. 


12 Sizes of National Bolt Cutters. 





6 Sizes and Styles of Rapid Bolt Cutters, 
5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
14 Smes and Styles of Tappers., 
8 Sizes and Styles of Washer Machines, 
8 Sizes and Styles of Spike Machines, 
2 Sizes of Car Link Machines. \ 
3 Sizes of Car Pin Machines. 
7 Sizes and Styles of Wire Nail Machines, 
5 Sizes and Styles of Bulldozers. 
Also large variety of Tools in this line, 
complete outfits for Bolt Shops. 


Apply to 


THE NATIONAL MACHINERY 6O., 


making 
Catalogue sent on 
application. 





Youngstown, Ohio. 


TIFFIN, OHIO. 





BALL AUTOMATIC 


The characteristics of these Engines are Beauty 





NEW YORK SELLINC OFFICE, 


ERIE, 


CUT-OFF ENGINES, 


RPA. 
of Design, Superior Finish, Limited Feet in Space 


required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 


15 CORTLANDT STREET. 
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Baown & SHARPE Mr. C0, 


PROVIDENCE, R. |., U.S. A. 


When you come to think of it, it 
is strange that so few shops have 
Plain Milling Machines. Many es- 
tablishments have two Universal 
Machines when probably it would 
be more advantageous if the second 
machine were a Plain one, for the 
majority of milling is plain milling 








Catalogue Mailed On Application. 
Ss. A. SMITH, 


Western Representative, 


No, 23 SOUTH CANAL STREET, 
CHICAGO, ILL. 


Dunlr Siean Pump 


















COPYRIGHT 1883 BY 


Water Works Machinery. 
T GORDON STEAM PUMP CO. 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW YORK, 98 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Lewis Block. 
CHICAGO, Phenix Building. 



















THE YALE & TOWNE MFG CO 
STAMFORD CONN 
NEW YORK CHIGAGO PHILA.BOSTON 











JENKINS fe sworn a 
Pic. 


<{ENKINS> 


<ERKINSD 


Mast 





















s tT o b 
The Original Unvuleanized Packing 
Accept no packing as JENKINS PACKING unless 

stamped with our ‘‘ Trade Mark.” 

RE See oP, 
ENCINE LATHES, SHAPERS & DRILLS. 
PLANERS, MILLING MACHINES. —Los-Q@x 
15” and 20” Crank, 20,26”, 82” Geared, 483 
ENGINE LATHES, 


CALLED THE STANDARD <Asitissbotncking by which all 
TRE 
. JENKINS BROS. LE STREET, CHICAGO. 
24”, $2”, SHAPERS, 
” 16”, 18”, 19”, OY . 24”, 27’, 80”, 
Ne 32’ $8”. 


oe inch Upright Dil 25 inch oe Geared, 
28, 32 and 40 inch Power Feed Drills. 


The Lodge & Davis Machine Too) Co,, 


Manufacturers of 


JRON & BRASS 
WORKING MACHINERY. 
WORKS, CINCINNATI, OHIO. 
Write for prices; it will pay you. 


—_- SS eg —— Special attention given to com-: 
a, : pu — plete outfits. 


NEW YORK, 
64 Cortlandt St. 


je meee or 


CHICAGO 
68 & 708. Canal Sst 


BOSTON, 


See Adve srtisement on page 16, 23 & 25 Purchase St. 








Gou “e & EBERHA PA A] HEADQUARTERS IN NEW YORK CITY FOR 
= i STANDARD 
= ayye * 
= Mill 
as HN MaCHines 
=: j 
2! UNIVERSAL PLAIN FOR 
—— 
se 
Ss LIGHT HEAVY WORK. 
a> : All sizes ready for quick delivery. 
— ~ Machines shown in operation by the man'f’rs, 
THEGARVIN MACHINE CO, | 
LAIGHT & CANAL STREETS, : 
Send for Illustrated Catalogue. NEW YORK CITY. 





GEAR AND RACK CUTTING TO ORDER. 








JWARNER & SWASEY, 








HARTFORD, CONN., 
Have reduced the Selling Prices 


Machine Screw Taps & Combination Lathe Chucks, 


Send Specifications and ask for Terms. 


WESTERN BRANCH: 
EO 100 W. Washington St., Chicago, Ills. 


THE “BILLINGS AND SPENCER COM PANY. 


8. 
HARTFORD,CONN. 
MANUFACTURERS OF BILLINGS’ PATENT 
PURE COPPER GOMMUTATOR BARS 


FOR ELECTRIC MOTORS OR GENERATORS, 


THE P PRATT & WHITNEY CO., 


_S— 
iii} It 
i WM i i 
ill An AN 











DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS. 


THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 





CLEVELAND, OHIO, 


MACHINE TOOLS 


For Iron and Brass Work. 


SMALL, TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION, 











’ 





S. A. 


BORING MILLS. 


Radial Drills, Planers, Lathes, Heavy & Powerful, f: 
patterns of the latest and Gost deaiema = — 


SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
NEW SHOPS, PLAINFIELD, N. J. 





MANUFACTURER OF 


GEO. W. FIFIELD 
|ENGIN E LATHES 
FROM 16 to 48 IN. SWING. 

Cuts, Photographs and Prices furnished 
on application. 


ILowell, Mass., U. 








Every machine or manufacturing concern 
should send for the list of 600 sizes of cut iron 
spur and bevel gear wheels and racks lately 
issued ny she the laces Gear Works, of Lex- 
ington, 


(GRANT.) 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand THE 6. 8.0881 68. 


Cincinnati, Ohio. 
Lathes, Planers, Drills, 


:| PLANERS 


or pe in Machinists’ Tools 
AND 


We LATHES 


'W. P. DAVIS, 
ASPECIALTY. ~# 


PRATT & LETCHWORTH, 


= eta Works at North Bloomfield. 
PROPRIETORS 


BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 


J. M. ALLEN, Presment. 

Wma. B. FRANKLIN, VicE-PRESIDENT. 

F. B. ALLEN, SEconp Vickr-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 
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a7” x 97" x 8’ Planer. 





20” x 6’ Chucking Lathe. 


TpeyNANEC 3.108 Co" MACHINE TOOLS 


Manufacturer 


APS & DIE 





-J.M.CARPENTER =__ 
PAWTUCKET.R. I. 











